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6 iBm^^iSo 
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1 0 cov>-ftL^ 1 *J-ffitt©f^K^o 
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T?I^Mvl$n^OTPS@ft^#d. •MtfcfUR, torsades de pointes, XtfStfBKJft 

^^;V^WflJi"-5> ^ t* s ^I^tLT^«9> hERG (human ether-a-go-go related gene) ^-V 

4 >(ICH-S7B)^Tti, ^l&flctfcifcfc LThERG?-^* ^* SAL v**:* 

[0 0 0 31 

*W^^^*fflK{ihERG^^^^^^»#bTV^^M^LTiS^^-7X^ 
tz 0 L*U ^v>«S-ChERG^^^^^1'^»^M : £:^ 

fedofetilide<Ott-frfc©*^J:0IHi+*^tt (#4MWtK3) > * J: UWittMtt 
<fe**?OJHLfc#ife (IMW:*tU*J:tf5) ft^firStttv^, J*-*«> 

MM J: iTflfJK^fi <44£t*?>, yfet?=f# *b tL^>hERG^ * * 

[0 0 0 51 

J) ^^ifjOV^<o^«S(IonWorks HT TM ; Molecular Devicett^ PatchXpress 7000 
A- % Axon Instrumentstt)^^^tLTV^ 0 £*i£><a£IM{*, hERGf" -V *^ift»tfcl 

&i|*LfciSj£fc&«&I^L&^o <k#«»^« s a«i*«)*HfK»<. 10t-3OOO 

fcotli, HJ^jcfflv^hERG^^^^I&^lfe^m^m^^^^o 
,r«y**9>? , ftfcJ:*iB§J£"Cti\ jfflII&lolo*a^LTfHilii-*y5:*, hERG^**^ 

HisE#2 004-3117184 



#12 0 0 3 -3 8 7 2 5 5 : 2/ 

7rAi;J: ^ #&#£;E*SKiHffi-r&*:i6Kte. -5e#J^±^«#™g-?-^ *;v£fl 
^^^-T'^^yf^^i'^fA -eft T- £ & hERG^ * ;v3£M & ZftWkl-z 
[0 0 0 61 

7>A7x.?i/a>K±y) hmm^^mmzmx u mw^mz x z ? u - - y y&xr 
hERGmi^mxMi^m. wihERG^ zmmmfc^omL < %mm^&)%¥- 
m^mx^^mmm^nx^tz (^#^$£6 £^7) <, LfrL%&b. mw^mz 

frxte^tztb, tz o (DhERGmm i±mi i %i>ob%& 0 hERGmm^b £ v^-a- k j± , 

-y^l'J; 15 v^chERGm?5iL^*#&,«£TOL-C&, -eohERGm^O^^ $ ^{±PS# 
[0 0 0 7] 

mw)ffim®%mt*m <9 <> tz 0 

1 ] Neher, E. and Sakmann.B. Nature vol 260,779-802, (1976) 

Cheng, C.S. et al. Drug Dev. Ind. Pharm. vol.28, 177-191, (2 

002) 

[§tM#ff:M3] Finlayson, K. et al. Eur. J. Pharm. vol.430, 147-148 (2001) 
C^RHHvfcHU] Tang, W. et al. J.Biomol. Screen vol. 6, 325-331 (2001) 
[##BKtiR5] Baxter, D. F. et al. ibid, vol.7, 79-85 (2003) 
[*#H\fcft6] Tang, W. et al. J.Biomol. Screen, vol.6 325-331 (2001) 
[#M#ffF:fci§£ 7 ] Assay and Drug Development Technologies. 1(2-3). 127-135, 20 
03. 

mm-hm^x ? t-rzmm] 

[0 0 0 8] 

*#&EHU %Vtmz&frX%-$tlt:i><DX~$> v. -?-?>Blft{^ 

£ It & hERG^ ^ * * RMF K ^o* < Mitm Z'T-m-f&tztb <D§£$L W<)V<7)mL< iftV^hERG-f- 

mm*m®:irz>tz*b<D^WL\ 

[0 0 0 9] 

*&w%bte, ±mmm*n$:-r2>?ztb, sa^ft^Efe^iS^ hERG^s^-*- wn 

^gUJSCT^^^i^jft^'Sr^fv^ MKhERGit^SrSA-*-* 

cikizxv)^ hERG^-^ *frz-&§£m-?2>fflMznz>ztK$,%)Ltzo ttz, zommit, 

■£&W)^'i *)\>-rfv 7yzfi/ATAX\i&mZM^?zmfefelz&\,*xl%Mti: 
[0 0 10] 

(1) £rgt&^-f 7sfr--fv 7^7^*7- &*m^1zJ*v+? ? >-7m\,z £ 
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!)ai5£S*LShERG*iK**0. 6 nAJ3l±«>*"* - ± &#B«> hERGit 

(2) hERGafe^-OSA^-f A^^^^^-m:**©*^** (1) iB*^>*BJi&*fflo 

[0 0 1 1 1 , 

(3) VJJl'A'*? ^-^V h n>^;i/*^? ^-XttlxVf-'fr'f /U J*'** ( 

2) !2f©li)l»fflo , x j-j ^ _ 

(4) hERGm^^M^<^W^0. 3nAJa±-C*S (l) (3) <&w*-ft*l« 

[0012] 

*) iHI 56 $ ft & hERGmat3& t l . 0 nAJ£l_hOhERGf- * * * ZfkZkt iit^ii >«° 

(6) hERGitfST-^SA*^ ;V*^ ^ — frc J: >5> i>(DX-&Z> (5) iBttOffig&o 

(7) ^■X'** \ u<U )V*s<9 l/V-f-tf 4 *C ( 
6) El©ll. 

[0 0 13] 

(8) >^^;v^^^^-^^v>ThERG^ J S'^;V^I&?l^^ ; 2»-^^#^^"^ ;5 - (1) * 
h (4) ov»-f*t*»l3[Cia«l03l8Hfil*H4fc»i (5) (7) *>v»*f ft* 1 SfciMft 

8) IB«0^o 
[0 0 14] 

(10) /i/*-** * — #1/ h nfr-f ;v^^<^ * (8) gSffc?>:fr&o 
[0 0 15] 

(11) ^^^^^^-*fi«^KJ: 0«IB1"SXg*^trifc*#8fcfc'tS. (8) 

*<b do) «!>v»-f*t*»i3iKia*o*tto 

[0 0 16] 

(12) (i) *e> (4) <7)^?tifrimKtm<vmMMmz?zte (5) *<b (7) ©v> 

o 

[0 0 17] 

(13) ^Si&^-f XA'-'fv ys*y?-?9>-yi'XT&*m^2>Zk$:!&m.tir2> (1 

2) |B*0*feo 
[0018] 

(14) (8) frb (1 1) ©v»r*t*»13lCB««5*tfet * 0fls»3*Lfc*MMfcffl*fc 
l±IBfi*^^4 £ fc ^ftt*> hERG*«EOffl#Stt*«!J£-r*^o 

[0 0 19] 

(15) tgi^W^^-^y h^f-^^v^fAiffi^i t £#Hfc£T& (1 
4) ISftO^feo 

[0 0 2 0] 

J: <9> ^J^|||&^^»t*hERG^^^;VRa#H*-^<®J#ffl*^iB!l1-*/S* 
O^V^;i/60^L<iS5^hERG^^^^^»^2:fe^?S3LL, -?-ft£ J: tyfiSJ&K"? 

[0 0 2 1 ] 

fcfcf L ThERG^ * * * * S5 V< * $ * Z> £ <t «9 , 4r*B JfettW ft 
[0 0 2 2] 
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[0 0 2 3] 

-f&^^f^* ;v £«SitL<2> m« fcBflrt" * * - ;nr;w* -rmx$>& o 

[0 0 2 4] 
[0 0 2 5] 

IonWorks HT™ (Molecular Devicett) , PatchXpress™ 7000A (Axon Instruments*!) 
[0 0 2 6] 

*»WK*^t, hERG?-^*;^^ ^jft«iftt*»t*3W£SE«ia* V * Aft *^«> 
[0 0 2 7] 

i^^/ifeCiS^i^fiotv^o i«hERG«a£*ftlflill't**SiJtt. MM%'b 

[0 0 2 8] 

> 7& K «fc o T $J £ S *i £ hERGmm t « , hERGf * * ^ £ 3ft& L M <*> ffiimft & t $ 
*^I^H«*$tL*'f *>il*v>-5o JOJMfcWKtt* «^mmfi: i Sr-80mV^e>+20mV 
^lffrWU 5l#«i-50mVtci3&WJg'fb$*fel*^«tlii**t*^ *>W,mx$>V), C^hERG 
$ tt(t -50mV^^b$-ti-fwNF^mm^tt^,^m^Ot?-^'ffi : £rhERGm 

[0 0 2 9] 

#3&lJI!£S5V>t\ hERGf t^;H&Mflatf4. hERGf * *;i"£f£3iLTV>£,«£v^ 
o KIT fcbERGf "V * /l/»Sfflfl&©ffc»#8c SriBtti- * . 
[0 0 3 0] 
<hERGf-^^^> 

*&WK&^Tffl1foK?&$L-$ J £&bERG1- **>W4. : 2 (GenBankT * -fe y 

a ^#-^U04270) -C^$tL^T5 ymSS^JtlD-^ fcteHSCKjfcP'l-OT 5 ^SSIfi^J^f 

[0 0 3 1] 
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-t : 2T-^$*t£7 5 y^@E?!)t&9 0%&±, #2 LO±£j9 5%m±> J: L< 

tf8x.f±\ (i) @B^iJ#-f- : 2 -efcStia r^WI 3 ^ i~5H ($f £ L< & 1 ~ 311 

, SMcSftLX f±l~2H, J: 0«F*U<t±Hl) (07 5^^*1^:7?^™ 
, (ii) ISSWf" : 2T-3t£*L&7 5ym@5?iJKl~5ll mt L<ttl~31ffl\ 
^L(lil~2i, i L< «± 111) ©75 >>Ife**ffinL;fc7$ ^»J, (iii) 

@S^iJ#^-: 2 trit$*i&7 5 ym@e?iJ^ l ~ 51 ($f £ L< J± 1 -311, £M~#r£l-< 
(±1-211, iOfflKiili) <7)7 5ym^#A$tt7t7 5ymiB?iJ. (iv) mvm 
2T^^tL^75ymi5^iJ4'©l~5ll (ff* U< (±1 ~311, SfcfcjfriLOil 

[0 0 3 2] 

7?-K*>, ^H^OlSHH^-itL* (Mark et al. (1984) Proc. Natl. Acad. Sci. USA 
81: 5662-6; Zoller and Smith (1982) Nucleic Acids Res. 10: 6487-500; Wang et al. 

(1984) Science 224: 1431-3; Dalbadie-McFarland et al. (1982) Proc. Natl. Acad. 
Sci. USA 79: 6409-13) « 
10 0 3 3] 

smmmzgZz.btitz&mZMM-rZo D^f^OhERGit^K.}: <9 

S«75>'iS*3-KtJJ:^™wi:$^it^*o 7 5ym^14R{±. 01 * 

l±\ ^tt7 5yi(Ala, He, Leu, Met, Phe, Pro, Trp, Val), ##l£147 5 J &(Asn 
, Cys, Gin, Gly, Ser, Thr, Tyr), Bfete7 3 ^BKAsp, Glu), &*tt7^fKArg, His 
, Lys), eM47 5ygfe(Ala, Asn, Cys, Gin, Gly, He, Leu, Met, Phe, Pro, Ser, Thr, 
Trp, Tyr, Val), JMM7^m(Ala, Gly), S yBKlle. Leu, Val), Kn* 

y7 5/^(Ser, Thr), 7 5 KfflT 5 yBft(Gln, Asn), fT«57 5 ^BftCCys, Met), 5£#J& 
75ym(His, Phe, Trp, Tyr), «*«T 5 ^m(His, Trp), 4 $yR(Pro. 4Hyp)^ 

tot, *ait75yBtw±, *^,^{±^wmi±7 5ymiw)±^^^-*^-t^« 1 ^ 

Lv> 0 4>tri>, Ala, Val, LeuXtflleOlSU Ser&tfThr^Rg, AspS.tfGluOH, AsnXtfG 
lnOlffl. LysRtfArgONU Phe^tFTyrOf^Slfcte, SSROttS*««Ft4S»fc LT 

[0 0 3 4] _ 

m^^^{±#ijn$tL/c75ymie^j«:^-Ki-*^ , >i^^^^^Kt±> r 

Molecular Cloning, A Laboratory Manual 2nd ed.J (Cold Spring Harbor Press (1989) 
), FCurrent Protocols in Molecular BiologyJ (John Wiley & Sons (1987-1997) ;# Id 
Section8.1-8.5), Hashimoto-Goto et al. (1995) Gene 152: 271-5, Kunkel (1985) Pro 
c. Natl. Acad. Sci. USA 82: 488-92, Kramer and Fritz (1987) Method. Enzymol. 154 
: 350-67, Kunkel (1988) Method. Enzymol. 85: 2763-6* KKtt<B»ffi#*»a£*»B& 

£/w, V*^KfcSS* Kunkelfe^ Gapped duplex^ ?>-&£n 

wi£®mto&m&mm%&zmmLfc&^Mxm*y ^^^Quikchange 
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™ Site-Directed Mutagenesis Kit Uf7^y->ttl) . GeneTailor™ Site-Direct 
ed Mutagenesis System (-f y tf b n i>x >*±S!D , TaKaRa Site-Directed Mutagenesis 
System (Mutan-K> Mutan-Super Express Km3£ I 9*7^4 *%±m) ^£ffl^T*r o d t 

[0 0 3 5] 

lb. 7;v^-ML GPl7>-#-M;, 31^ SMs. 

©#*r*MMfe* tKo^fVML tfn^;v*;*~- h<E«u 7 9 £><0#*nHNHb, 7*V 
, ^f-;Wb> -xtf^vib, a^lHb, 7-feMb, ADP-V *^>Mb, flE 

^mti^^y^^^cexHis, ioxHis#K yn^f >c®fJt, ^f-^^i6St( 
mbpk ^5g^n7"; ^©rK\ h->^— 

^ c-myc»f>T\ E-^ ?{r£J 9 u — ±)V7 r — v_h H° 1- — :/)> FLAG (Hopp et al. (1 

988) Bio/Tehcnol. 6: 1204-10), lck* V, pl8 HTOJt, HSV-^ ^(t 

J frxmm&M), SV40T#t®Wffi\ T7-*^(T7 genelOfiSK). VSV-GPISrJt (Vesicular s 

[0 0 3 6] 

'J^fF^WJU'o iit, ThERGfettJ fctt, *'^A^*>ft^;VfcLT 

[0 0 3 7] 

<hERGit<5^> 

*3SWi:iv>T, hERGatfe^fctt, hERGf- * * ;v £ - K-f«ttlfeBB9ll*»6>a:4*y * 
^l/tf K^v^o 2fc|§^^hERGjt^t±. Sd?iJ##: 1 (GenBankT^-fe^ v-a >#-i"U 
04270) T?a-SfL4«BfcBEy"Jfc ra— *> L< lillJlKrKWI— o«BIBW**i"*#y * * v 

#A> W&ZfctemnZIXtzTZsM&mfrbKZ&mtfV^T'TY'Xb^T^ hERG«14 
[0 0 3 8] 

iCt, r#U^^V*^-KJ M^ft^fy'J« (DNA) tti\±V tfffllL 

(RNA)^^m^ * liJttSt* * * U DNA, cDNA> Y J ADNA, -fb^&DNA 

f*)9';y>, 2' -o-^f-;v->^^>, 5-*^^y> f ;v75 M-f t ^ "J v 

5-*W*->^fJl'75^f^yv ; >s ytKO^'J'A 2' -O-^Jl'T'V^ 
p-D-tfy? Y y;V^axtvV, 2' -0-p 1 f^^7y ~>>\ -f-ZS'J', N6- 

ffl|iE# 2004-3117184 
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77 ;y- A N- ( (9- /? -D- 'J#7?;V *->U U * 7 'J >-6- 4 << J* 

N-((9-^-D- , ^7?yy^7' , J >_6-^;v)N-^^-;v*;v^*^ /w) h 

^'JyV-54#y|S-^f^ x ^r^ * V y>-5t^ytt, 7 4 7 b V 
Vv-f F^'Jy>> ^rixtW, 2-^*v^v>. 5-**->U-2-f-** , J >^ 2-f 1 ^ 
e,Vi?y, 4-^^^';v>, 5-^fA")'Jy'V, N-((9- 0-D-U **7 9 / f^7'J ^-6-4 
/lOa/w^t-r/u) M"*->> 2' -O^W-^^f'JyA 2' -0-^f;v^Vy> 

[0 0 3 9] 

#SHi t'-^^— GenBank (http://www.ncbi.nlm.nih.gov) £fUffli~& £ 

tK£i), m&Kto&ZtWeZ&o m<ST-#MHti> -Ifc&^fS (SNP) . Xtf&lfcE 

x»f2*~«i-ttUfe) <a^Xfi#AKia#Mfc&fc^#MK^£*L& 0 Sfcfc. 2~ 

, VNTR (variable number of tandem repeat) (*fe!)&L<0liMlfc##»* & 
i>) , 3ttfv>r ?ntf7^ ( 2 ~ 4 m.&&$LU9L<0 % ****o 

[0 0 4 0] 

#tr D £7 5 -/BSE?!]**- Ki"* WSB^Jli. SB^J#^ I lX"g:ZtlZ>mmM 

WKHoic-C, «€?-«r#<0MKJ:^K9i|#^: 1 *WERI 

OJftv^^V'^f-KSByOta^U (Grantham et al. (1981) Nucl 
eic Acids Res. 9: 43-74) 0 
[0 0 4 1] 

Sfefc, *3&E<&hERG»^tt, E?!I«H§-: lT?***L«««BBW4fc*i***K5B^ 

o tOidfthERGa^Ji. lE^'J*-^: l^£E$*ta««E^J*&**#y**l'' : *-* L l ? 

cDNA9 >f 79 V -TkXFVJ A5^7'J-*^>:W ? ti4o cDNA9 4 79 V - Of* 
fW5rftC-3V»"C*i, ^Molecular Cloning, A Laboratory Manual 2nd ed.J jCold Spring 
Harbor Press (1989)) *#JSi"* £ ttz, TfrI£OcDNA9 >f 79 V -X^ 

[0 0 4 2] 

cDNA9>f 79V-Ofls»fciiV*Ttt, 2T> ^H^OhERGsSfeT"*^ 
&^^^7-~>*>'jgjl'l>& (Chirwinet al. (1979) Biochemistry 
18: 5294-9). AGPCfe (Chomczynski and Sacchi (1987) Anal. Biochem. 162: 156-9) 
^0>&£flO¥i£l~ <K «J^RNA*1WRL% mRNA Purification Kit (Pharmacia) ^£fflv>Tm 
RNA£J|tIM~&o Quick Prep mRNA Purification Kit (Pharmacia)^?), ffljfe,^ Mf£. & 
m&frb%&vmh*W^-$-%>tz*b<D*v Y ZmML-Ci* iv>, ^K#£;ft£mRNAfr*bj£Ss 

miE# 2004-3117184 
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W3f*fflv*-CcDNA4-&*1-*o AMV Reverse Transcriptase First-strand cDNA Synthe 
sis Kit (DSLTtkcDUh&tiLVittXO*? b*«fit*^*«*- *f> 

ttOjftfcLt, cDNA{iPCR*?U/BL*:5' -RACEifc (Frohman et al. (1988) Proc. Natl. 
Acad Sci. USA 85: 8998-9002; Belyavsky et al. (1989) Nucleic Acids Res. 17. 29 
19-32) &lH**BS*t:fc J:v>o ^«*>«v»cDHA?>f U - *fP 

JW**:*^ t'J^t^S (Maruyama and Sugano (1994) Gene 138: 171-4; Suzu 
ki (1997) Gene 200: 149-56) &<D&m<D^&*&m't&Zt o -t&VtoKl, 

tt, «jLtf, T2XSSC. 0.1%SDS, 50"CJ , T2XSSC. 0.1%SDS, 42rj , TlxSSC, 0. 
1%SDS 37*CJ J:M>U>yx>b^McLT(±, T2XSSC, 0.1%SDS, 65 

-CJ , \0.5XSSC, 0.1%SDS, 42*CJ , T0.2XSSC. 0.196SDS, 65t:j »?>^**?J* 
it^T'lSo J: IJfftMUwtt^ Rapid-hyb buffer (Amersham Life Science) ZM^ttm 
at, 68 < C-e30^± 7 s Wn 'fyj^ V a >*ffo;fc|fe, ■/D-^SrminL-ri 
B»W£l±68'CKffo-CyN>f ^ 'J v K»«3^ *«>tk 2 X SSC, 0.1%SDS*. £fi-e20# 
©tt»*3lBU 1XSSC. 0.1%SDS«K 37lC-C20#O«fci£*:3|sk *tfefc, 1XSSC> 0.1%SDS 
* 50VX~20fr<Dffi&*2\s\?f7 1 1 t#x. ibtt^o WxJiExpresshyb Hybndiz 

ation Solution (CLONTECH)*. 55tt30*ft±^WN^ ^; /-f ■ > tfrv», J 

»yn U 37~55 c C-eiB#KJ2lJi-r>#^^-M-> 2XSSC. 0.1%SDS4-> £ 
a-C20fl-©«fe#*3ia. 1XSSC, 0.1%SDS*> 37t^20fr©fc»*lEMr$£fc*^**o 
-CIT- $)xJ£ -^v/N>f -/'J dr>f ^f-?/ a > % ^\>f -if— >^'2JKaOCE»- 

IdT ^w^yj ^-S-i/g V&tf/W^'D ^ 3 >OU.%.*WC- 

7 7 «»«>*#fcftl*.T, *©«©ro-y«K, :/n "^??S\?5 

<o*#*lfi:j6-t s - 1 #t * ^ o 

[0 0 4 4] 

y; 3 *m<D&M%^Mfc^>^Xte, [Molecular Cloning, A Laborat 

ory Manual 2nd ed.J (Cold Spring Harbor Press (1989) 'M KSection9. 47-9 .58) > TC 
urrent Protocols in Molecular BiologyJ (John Wiley & Sons (1987-1997) ;»KSectio 
n6 3-6 4)> TDNA Cloning 1: Core Techniques, A Practical Approach 2nd ed.J COxfo 
rd University (1995) ;##lcov*Ttt#K:Sectioii2. 10) C. 

^4<fc*50%a±> $f*b<(i70%, 3fefcSP*L<H:80%. J:0-»»*U<tt90% 

95%m±> zh\zm%%)<Dm-&*^*mmm*^tr#v 

mfbft&o 5 BLASTT^'JX A (Altschul (1990) Proc. Natl. Ac 

ad Sci USA 87: 2264-8; Karl in and Altschul (1993) Proc. Natl. Acad. Sci. USA 9 
0-'5873-7) eiotjtogtii^i*. £«7^^XACi^fcyn^5AO 

V^-f- Kg5?lJJCOV^T»iBLASTN (Altschul et al. (1990) J. Mol. Biol. 215: 403-10) 

ov^li, flflx.tf, http://www.ncbi. nlm.nih.gov.#£#KS"f& CI %><> 
[0 0 4 5] 

*$&IB<Z>hERG3t^fc#£*L&nERG<a7'f V7*-mi"J hERGfcS 

- *«fctr U b <^cDNA9 -f ~Tv 'J ^ A9^^9'J- ^ Afc^^teSt* (PCR) 

(Current Protocols in Molecular Biology, John Wiley & Sons (1987) Section 6.1-6 
.4) K«fc v#&- tW&Zo 

mum 2004-3117184 



!&m 2003-387255 



9/ 



^<£>*KV * ^ V*f - FMolecular Cloning, A Laboratory Manual 2nd ed. J (Cold 

Spring Harbor Press (1989) ), TCurrent Protocols in Molecular BiologyJ (John Wil 
ey & Sons (1987-1997) ;#KSection8. 1-8. 5), Hashimoto-Goto et al. (1995) Gene 152 
: 271-5, Kunkel (1985) Proc. Natl. Acad. Sci. USA 82: 488-92, Kramer and Fritz ( 
1987) Method. Enzymol. 154: 350-67, Kunkel (1988) Method. Enzymol. 85: 2763-6^ 

[0 0 4 7] 

anger et al. (1977) Proc. Natl. Acad. Sci. USA 74: 5463) Sfc-fc l}fH 
[0 0 4 81 

^Bjicto, ^^ohERGat^^^-ti- ^ * - 7? * ^ k (mr, 

fcfcfc*&tr£ tUT'?^? K*v>$ 0 *»99©->'f^^^-^7 

^5Kli, #3&^hERG«{£^£^£«F*I CfiWrLfc 9 * SfhERG*^fc =» - K 3 ti& 

hERG^ * * * *fc 1" * tw^rffi-c* a « 

[0 0 4 9] 

<7 * filflL^^ -f (Moloney murine leukemia virus, MoMLV) & b*<D*y 3 V h o *j <i 
)V*&$k<D%(D*?^ h ftSfcttSME^ffifc* * * * * (Human immunodef i c i ency vi rus 
HIV) 4^l/>f">"f^ft*W l b©#fkf5)tL*, 

^l&l^iSV^T, V h a <7^f t (4, l/hn^/f^^ (Retrovir idae) , * > ="7 
jv^^jfi- (Oncovirinae) 4> * > a ? >f;i' * * (Oncovirus) Clt^'J'f ^^^^v\ 
U>f-«7-f ;V*hli, Vfn 1 ?^^ (Retrovir idae) , U > * * 4 XMft (Lentiv 
irinae) OV'/f f'f ^1 (Lentivirus) »7 4 -9 Q 

Olfefett+fcScSfeLfcJtfc^A • S&SjWteTfc&i fca^Sfl-T''** (Kay, M.A. et 
al. Nature Med. vol.7 33-40 (2001) )o *»WO'>>f^^^^5^5 KUti, pZI 
Pneo (Cepko, C.L. et al (1984) Cell. 37: 1053-1062) , pBabe Puro (Morgenstern, J 
.P. and Land, H. Nucleic Acids Res. vol.18 3587-3596) 31 <7) V h n -7 4 frTs^t 9 - 
■7 =7 7.3. K, pLenti6/V5-GW/lacZ (Invitrogen, Carlsbad, CA. catalog K4955-10) 

(f % 7f; 7 >fW, 7f>'I#7'f ;VX(adeno-associated viral vector), i/y\£7 
^'J**^*, ^;v^^-7^^^, 7^-7*4 ^J^fcTGfci^Stlrt:^*-:/ 
[0 0 5 0] 

Ufny/f^^^^-^^m VSV-G->i- K^^/l/hDv'f /i/*^ * - fc-ft 

W<^JtKH4tL-C*S E L'C<*aJfc , C**(Zavada, J. J. Gen. Virol, vol.15 18 
3-191 (1972)) 0 VSV CJcJBttnrtjfetf'f I. vesicular stomatitis virus, VSV) (4, 
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(G*>-^@) ojfflliaiW^v*^-tt*^7Tf-y;v*.y>*»ip*^* 
i£K*>JM^&afc#;L<b*L(Schlegel, R. et al. Cell vol.32 639-646 (1983), Mas 
tromarino, P. et al. J. Gen. Virol, vol.68 2359-2369 (1987)). **m*\***** 

(amphotropic) <D V > a * >f * - KJfcttLT § *>*Tl£v^2Ei«**T 

tQau. N. et al. Proc. Natl. Acad. Sci. USA vol.65 1202-1207 (1991) , Arai i. T. et a 
1 Virol, vol. 260 109-115 (1999)) 0«»«Xlli**m-t« 
££i75 s #^$*LTV>;2> (Burns, J.C. et al. Proc.Natl. Acad. Sci. USA vol.90 8033-803 

7 (1993)). ttoT, £©VSV-<aM»»frnft^*^^*-^^^^^j:°^ Ji* 
«-f « £ fc £ J: *K WMIfiS^^ WD^w fcJfc*2LT«j* J: < 4HUB 
KhERGiUS^ * SXi" * C h ^ITti i: * & o 

[0 0 5 1 ] , _ . _ _ 

itLibVSV-Gv^-- K*-f 9-<o&&.\tvy s f-*)4»'X'<9 ^-K*v»T tRW 

&£(Kay, M.A. et al. Nature Med. vol.7 33-40 (2001) )„ 

V°tx^\*--77X$ KO»*UV»|R*t*^Ttt, K 

^-dv^^M^) *«**3"<*K (GFP. EGFF*) 4*^r**i*. 
$ <b K , «U9M* TUP $ *tfc * 'J « 7+ K * «fiK±^ 1 *Mx $ ** it *> KM * ft J 

> (TAA. TAG 4 ttTGA) <Z># A * tr o T & «fc v> 0 

WfLttfei^^B^WWfl&^^^^i"^^^^^ /I/* late"/**-* 

-(Kaufman et al. (1989) Mol. Cell. Biol. 9: 946), 9 -(Ni« et al. ( 

1991) Gene 108: 193-200). CMV immediate early/n^e- * - (Seed and Aruffo 

Proc Natl. Acad. Sci. USA 84: 3365-9), EF1 a 7"n 9 — (Mizushima et al. (199 
0) Nucleic Acids Res. 18: 5322; Kim et al. (1990) Gene 91: 217-23). HSV TK£n* 
SR«7n*-*-(Takebe et al. (1988) Mol. Cell. Biol. 8: 466). SV407H 
^-^1 (Mulligan et al. (1979) Nature 277: 108). SV40 early 7° n 9 - (Genetic 

Engineering Vol.3, Will iamson ed. , Academic Press (1982) pp. 83-141), SV40 late 
y n *-*-(Gheysen and Fiers (1982) J. Mol. Appl. Genet. 1: 385-94), RSV(? ? 
^.^)ffi^^;V^)-LTR7 p n^e-^-(Cullen (1987) Methods Enzymol. 152: 684-704), MM 
LV-LTRT/n^t— 9 — . CMV^^^V^-, SV40J.>^>^-> ^nif>>fvhnvf 

t | So ^oil, INKs**^ >*5W«i"4ikft"C** (Current Protocols in Mole 
cular Biology, John Wiley & Sons (1987) Section 11.4-11. 11; Molecular Cloning, A 
Laboratory Manual 2nd ed. , Cold Spring Harbor Press (1989) Section 5. 61-5. 63) „ 
[0 0 5 5] 

<f7<< )\s*s<9 9-(omu> ^ ^^-^ 
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-yv^ttCiAt^c ^^-^V^ML^t*. 293-EBNA»(Invitrogen, catalog 

R620-07)#*fljv»a a o ^w^^-^^?m, rf^^'f^S 

x h^U-i/a >(S&§£ft)&(Cytotechnology 3: 133 (1990)), 

#y-Aj£(j&f-;J- - y ^ V 3^V- ADOTAP(Boehringer Mannheim)^), JEfcWaKlJ "^-fc 
ijfXfc A (electrostatic type liposome)-^ rtftffl U # V — -M 

internal type liposome)^, ^'-x * *ffiV>S*ffi, ytfV-Afls, ^#"7* 

^V3>ffi(Proc. Natl. Acad. Sci. USA 84: 7413 (1987) (0!l;itf, lipofectamine 20 
00 (InvitrogenK Fugene 6 (Roche Diagnostics) ft t') )> 'J A*£(#§S¥2 
-227075), l/-by^^«»*Afe^ V h u 7 J DEAEt*** h ? >tfe. 

#V-A&(!giJ#fll£l§^ r«^^#^>*aSS«J #±*±(1997);SU#fSlfcl§¥ 
rafie-#X&«3»»*f**ttfeJ ^±tt(1997); J. Clin. Invest. 93: 1458-64 (1994); 
Am J Physiol. 271: R1212-20 (1996); Molecular Medicine 30: 1440-8 (1993); M 

12: 1822-6 (1994); 42: 1806-13 (1997); Circulation 92(Supp 

l.II): 479-82 (1995)), naked-DHAO«»*Xffi*^ £ D^y^-^>^«IS»=#X+* 

[0 0 5 6] 

2 4i$ffif, j}SL<tt6*e.l 2NF^m^^**^i-a-^^^ ; 5'o KF«l**tftL 

fcau s&ki 2\$mfrb 7 2i$ra*&*u JHrnfrEMM-*"^*'* 

!|4ifc#T?l4. EURLfe*««ttt, i&RfciBCTSfcMfcflU (0.45^ m<^ 

7-f ^^-(Millipore, MILLEX-HV, catalog#SLHV025LS)30 X h ?>®1tft 1 i 

[0 0 5 7] 

W3!Lv>o tl»t:i 0#e>*Lfc«>>f ^^^-*«»'M»f^"*"*^fc^ ft** 1 * 
^^^-W£H J tn o S*'ktt. 4>&< t*>35,000g (g»±**UPiSat«r3ft 
1") tt±, Sf * t < f±55,000g ttJi*, < *ioofl-a±, ff * t < ttiaOfl-BLhtf ^ 
o ja«'Ci»*i. fllxJ*, j@JM>£«XL-90 (Beckman) & «t t^jHflt^n - * -SW28 (Beckman) 
£fflv>T, 19500 rpm, 100 4Hf 3 C ^ i <9 "C § £ „ 
[0 0 5 8] 

<hERGitfST-<7)^A> v ^ ^ _ + . 

w ohERGf - * * k * »t * k »± > flww* * **wnft v> * 

>t^i, $r£L<fi, CH0 (4 , -e^DHFRjt^^idhfr-CH0(Proc. Natl. Acad. Sci. 
USA 77- 4216-20 (1980)^.^0 K-l(Proc. Natl. Acad. Sci. USA 60: 1275 (1968))a* 
SHTC**), COS. Hela, C127, 3T3, BHK, HEK293. Bowes^ V J — v*MMrr**o * 

ti^'f^^i'-K^ .^^DTpolybrene (Sigma H9268 gU£ hexadimethrine 
bromide) tlBx4ic#1?*i. 7 4 )VZ *Mktz®., 2 4 B*Wffefc***aafci-« - 
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* * -r & - 1 & t § s o 

[0 0 6 0] 

< hERG-f- * * JHftHNMfe > 

JfeHaLfc&ftlO^rttKifJffdo DMEM> MEM, RPMI1640, IMDM, F12m<Dm&* 

JBv>. ^HfSC">v^BJflL?»(FCS)^^JflLft, 7 5^, ^-vVm 

t**mm-fZ> £ fl*"? § > pH&6~8. 30~40*Cfci3V*T15~-200fl# 

mm&om^zft 3 ) zttfx~&% 0 -torn, &mi~fcKik*-?i£tiLV>3z&*fiviz ] o , a 

[0 0 6 1] 

^Stt'W F y f ^ 7 > ^ 7 A S-ffl V'/; a° f ^ 7 > yft J: o 

-C8fl5£$;i'L*hERG*«E* t O. 6nAm±OhERG^^^;V^/««r#<^tf ^<^-e*^»o * 

(±5 0%m±> ± >)§f^L<{±6 0%m±. tffcffS L<ti7 0%£Lt. «*»4L<tt 
8 0%£l± hERGit^T-^A^tL^^fliatis at^wSXlMfcrt^SEKra-"? 

hERGm^^M^#W^i± 0 . 3nAJEUi , C*>(K £f£ L< fi 0 . 6nAJJl±T?* 0 . i 0 
$f2L<te0. 8nAm±-e^>>?> S6CffiL<lil. 0nA£l.±-C**o 

hERG^ -v * ;v *ift*Bi £ i tt > ^ 4 * » - ~f y y > * v * * ? y ~? "> * 7" A * *B v % fc y * * 
f^5>^ttKio TiH5e£ *L&hERGWiK tt> ? 9 > J: !) «9^1" & £ 

> J: o T«J6« tLShERG«aE** 0 . 6 nAJSL±OhERG'f- * * ;V§&gyfflJ&0-£;£s|£{±. 

4S^lcSy f mU/c^<^»-?-tL-rtL^ov^-C, hERG*«CSrffll3Si"Sii:twJ: !K hERG 
0 . 6 nA£ll±Offllliao«('& Srltffli" 4 - 2: § 4 0 
[0 0 6 2] 
<hERG9- * * A'&mMffi.V ?u-=.-y>?> 

4 i *»lt > £fc L £ ™ 1" ^ fc * * o - - > ^ & tr n t # 

£o (Mill IWMWlft, 7n-H hU-HJ:**^ 

[0 0 6 3] 

hERG^ ^ ^ k *s if % §&mm. \t > ifthERG-f- * * )\>tf>w *m^tz ^mm.^ m * 

Alomene Labs) tfflv^Uv». MH®^^i*f^i ttlt MftfttM 
Jgffi (EIA) > Rl^^ffliJ^fe (RIA) , ELISA&, Western blotft, 7n-f^ h V 

[0 0 6 4] 

y^^7>^^«t Oa53£$tL*hERG««E^ 4>£ < t ^> 0 . 4 nAJy.±> $f^L<{±0 
. 6 nAm±> $ <b Hff 4 L < ti 0 . 8 nAJBLL, J: D L < *± 1 . 0 nAJBl±, #H0 
ib<lil. 2 nA^±<7>«^«t 0#«tw||tt$*t4o 
[0 0 6 5] 

it, *§&W OhERG^ ^ ^ >Hm«BII& * ffl v^* i * «p« t -i- * hERGM * M fct 
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L < tti a tt^ ^^^W^-;f^V^fAi:^, hERGmm * Wfcf * 
[0 0 6 6] 

^«^hERGf-^^;^ati. ««w ^^t? r^r^r^ 

C<»40. 6 nABLL, Sfefc&SLOiO. 8 nA&_k, J: 9«^<«1 • <> 

7 7 -t*tLWtUv^o L < {±pH7 . 4 ^phosphate buffered saline 

•cab -So 

A l+*9 y f^. UtL< IW x)v-zr?j ^IZLIX Xrtmtt 

#T**Ll»*C«Jfe-t*-fc#^** (Zhou, Zet al. Biophysical Journal 74. 23 
0-241 (1998)) o fi^ltt^ -80 mV^l#W, ***'^ 

<i^|)LRG^^^^I&^Jia*fflv^^bERGm^OS*®tt^fflfl^«> ^ 

KE8G«*OB»«tt«>lift*«»*. hB8G«lltlci»*#^4v^^^*WJ;*tk 
[0 0 7 0] 

(A) hERcV * * **iuBft *B * ^^t^#mt1-^> bERG«*«> 

( B) ° UK* * * *fflv»*£k*»«ki-* hERGliifc * fcflS * «. ttfcft * J 

k £ SO 5c L T tt^-f 4 i § * ° 
[0 0 7 2l 
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Jft±, If^KfiO. 6 nA^±, $ bKlfr* L < « 0 . 8 nAJBLL, «t <9 £f£ L < »± 1 ■ 
0 nAJBLL. *KjfiL<lil. 2 nA^±t?*^>o fc»***£v»«i?/<7 9 > 

[0 0 7 3] 

(a) 4^1* (b) <Dm0y%m*mi&-rzfc*>K\±, ^woum*-*** 

Ay77 _ tcl{J> p H6~8ff)'J>iA*77r-, h V 7 r - * ^OhERGm 

»SLK:^#£-5-;i&w < ?y 7 r-TSbtiWr-fln^ i^o Ut L < ti\ pH7. 4 phosphate b 
uffered saline"C«b*o 
[0 0 7 4] 

£fflv>T, hERG*aE*8B»i"*ifc* , "^§*o hERGm»£ti. tt* ©fia**ifcis J: tflKfl* 

sg"C * *Uf 2£» KW^.flittf, «3#1E{£ * . -80 mV#> <b +20 mV^ 1 # 
NU *V»-C\ ^@^;V^^-50 mV^15^M#x.*itK:J: >) flll&-f * i ^ ^ * o hER 
GWifto* ^tt^IL fcR Ktt£ $ *l£ *IS«5® t? - * * * ffl v> * £ t 

& o 

[0 0 7 5] 

Mmi>m&?zztib*x*%z 0 m&mm*mm-r2>ft&yo£L~c^ 7*7-5 da 

lialatel et al. (1998) Mol. Pharmacol 54: 113-21) > E-4031 (Zhou et al. Biophys 
J. (1998) 74: 230-41) . 'J^^'J K> (Kongsamut et al. Eur J Pharmacol. (2002) 4 
50- 37-41) ) , ^9^5 ;W (Zhang et al. (1999) Circ. Res. 84: 989-98) . 

(Jiesheng et al. J Pharmacol Exp Ther. (2001) 299: 290-6.) ifi&WhftZo KfSJ± 
, 15TC*fc37tU 04L<{42 0t*?)3 Otf, 10»H60», »4 

L< tt3#:frfc 1 0 3Mt5o 

[0 0 7 6] _^ 

A£Jlv>T, hERG*«Et|B»i-Sti:^-eS4o hERGm^li, &&ft-£%#3Pltfr 

INI-*-* hERG*«E<&:fc£3fctt. m^^Ht^^^^^tLS^M 

[0 0 7 7] 

-Wxtfs tt^k^ t liT <^hERG««E S: 1 0 0%, 0 nA£ 0 % fc-f* £ tX~ 

, tt^k^*«ftk$*jt«01iERG*a75»fe«l«I**ltffiLN fe^k^^hERGmm^M 

^mtt^ffi-rsifct^r^**- hERGW«*5 o%ifi#-r 

4 0. 3 *M&±, IfSKttl. 0//M^±, £<9$r£L<li3. 0 ^lia±.^ 
4L<til0 ^MJ^Lh, ftfcSf* L< (43 0 ^MJBIL±"t?**»^P»4. hERG««EKlJ^»Sr 

[0 0 7 8] 

W»ttffi8U ttWffllttMffitt'fcif^tf^^ £*LMb**»i 

[0 0 7 9] 

<^|&^OhERG^^^;V^l^^t-«t*FLIPR Membrane Potential Assay KitSrffiV^ 
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500^<b 25000 



hERG^*;v3£^fflJfet~ «t& FLIPR Membrane Potential Assay Kit (Mo 1 ecu 
lar Devices) £^Wcfflim&^fc<Oilfl^&£mtt1-&o 
JMWcte, &T<D3i7Km / ?ZTri ztx^ mfc-f&z H ! -eiSo ^f&I^hERG-?- 

ts 0 My77-i:ii> pH6~80'J>Sa*">77-, h 'J ? r-* t*«oh 

ERGW«Rtcj^*t#x.35: vv^y 7 r i < „ L < »i % pH7 . 4 phosph 
ate buffered saline-C&& 0 »IIJ&S»iftW\ 0.2X10 5 cells/ml^^l. 0X10 6 cells/ml 
«i:iHtSiH ? ifnv>o Jfcfc, ISLM^/V- > (tfUx-tf, Biocoat Po 
ly-D-Lysine 384-Well Black/Clear Plate (BECKT0N DICKINSON) ^tfUfflf*) 

cells/well ^4* J: 9 K3f < - t**t?§ &o 
■■cfc^ FLIPR Membrane Potential Assay Kit 
(Molecular Devices) ^Component A&iRI&J8ttffi& (130 mM NaCK 5 mM KCU 1 mM Mg 
Ch> 1 mM CaCh, 24 mM Glucose> 10 mM HEPES, (*#£pHifo7. 25) ) fc»#U 1 fx 
;i/^7t«5 25^ l*nx.&o ComponentA^^jDLT^feij&ll^ra^ FLIPR (Molecular Devices 
) XfiFDSS6000 (SUft* h -^^tt) v»TBS*ti[a2'ftO«!lj£*?T 3 - & 0 M 

Hk «m&-50Hk 6#® tt4Ch#ti^ 0 iffljgliMTfT J&»T» £ £ o hERGPl 

iU, E4031. Dofetillide^*fflv>*it*»-C&* 0 
[0 0 8 0] 

#9i*ffl#i3<i:0n2IMKi3v*T. M^T^t^if^i&t^t^^ I UP AC 
-I UB Commission on Biochemical Nomenclature^ <£ &W&-%$>&^fci£&fr&fc&tif & 

D N A I 7 , ^^r'>V tfgEBfc 

cdna : i®m&ir**i/vtfmm. 
a : 7T=-y 
T : > 
G : ^7-> 
C : v h v > 

r n a : v 

mRNA 



G 1 yXfiG 
A 1 aXttA 
Va lXliV 
L e uXfiL 
I 1 ellil 
S e rXl*S 
Th rX&T 
CysXttC 
Me tXliM 
G 1 uXI±E 
A s pXttD 
LysXIiK 
A r gXfcfcR 
Hi sXliH 
P h eXtiF 
Ty r3U*Y 
T r pXtiW 



h y -f y 7 r > 
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7*'<73 r >' 



P r oXtiP 
A s nXliN 
G 1 nlliQ 
10 0 8 1] 



GenBank 7 ^ * y v a >#-^U04270-C^ $ fL&^mic^J £^-f ^ 
GenBank 7^-t>r>a >#-tU04270-C^ £ 7 ^ J HfeETfl fczFto 
hERGitfc^fc ^ n - - > ^-f & tz#><0~7<7 4 v-j^ffi?!] St^To 
hERGitfcT- ^^n-->^-T^^a6<7)7 9 7^^ - ^^Ifi^'J £ /T>1" o 

hERGiH£T-&^ u--y t?-?Z>tztb<v7y 4 v-^ggie^J'SrTPt'o 
, multicloning s ite*#A**fcfc«>&&E?iJ*^1;o 
1 0] multicloning site£*¥Al-& fc*><0&*Ha?9 £7F-fo 
1 1] central polypurine tract£#A-T& tz$><OM&WM*-&-?° 
central polypurine tract^ffAl - & fz*><V&&WM *m1r 0 
pBabe Puro<0«aftIByy*^"to 



n 

2] 
3] 
4] 
5) 
6] 
7] 
8] 
9} 



1 2] 
1 3] 



CK?!l#-£ : 
CBB7!)#-t : 
CBEfll** : 

: 

mmm] 

[0 0 8 2] 

[«^9l] hERGstfS^Ol^m v x _ 

fc 0 144070 bps^$tLT*5«5. hERG^*^*^- > ^ ^= K> 

{4, 184-3660 (3477 bps, 11597 5 J t $ tlX\»Z_ (GenBank 7**^ 

~> 3 y #^-1)04270) o PCR (polymerase chain reaction) K X *) iSfc?- * -1MIH" & fc* K 
Kyi)**: 3 8 ^TrUTT^oligo DNA primer £f£S£ L£ (B3p<>f ^ 

t: HJlpolyA+ RNA (Clontech, Palo Alto, CA. catalog #6516-1) ZMM t LTSupersc 
ript First-Strand Synthesis System (Invitrogen/Gibco, W)K£ <9 cDNASr^li Ltz 0 
JfcfrC, £*>cDNA*PS*:U 15^iJ#^: 3&£Xf4, WMtt : 5 * J:O t 6 3feO r |CKW#^ 
• 7*3 it>*8^tb&£oligo DNASr^'f v- LT>. Expand High Fidelity PCR System 
'(Roche Diagnostics, Mannheim, Germany) fc/flv^ (95t; 30»-61*C 30#-68*Cl30 *3 

: AATTGGTACCATGGGCTCAGGATGCCGGTGC (K^J#"^3) 
^7^-7-: GCTTGTACTCAGGCAGCACGT (B^!l#^ 4 ) 
^7^-7- : CCACCAGTGACCGTGAGATCA 5) 
^7>fv-: TTGCAGTGCTGCAGCAGTGAG (@S^iJ#-^ 6 ) 
79 ^ v _ : ATGCTAGCATCTTCGGCAACG (@B?IJ#-^ 7 ) 

^ ^ _ • AATTMGCTTTTTCGAGTTCCTCTCCCCTTC 8 ) 

^©tt*, Zti<?tim.2, 1.2, 1.6 kbODNABftf-£#fco 
dtiibODNAKftf"^ pT7Blue (Novagen, Darmstadt, Germany, catalog 69967-3) 
XU ABI prism DNA sequencing kit (Perkin-Elmer Applied Biosystems,_ Foster City 

^^tc«to-C#'bttfell79 bpsOEflltt, IBJiJ*-^ : 1 K**7*173 bp^<bl351 bp 

#t>tL/cll68 bps«3lBy!l+iwtt2oOSE*(A1875G. T2149C) ^ ^ itLfeO^E* 
»4 K£«ifcO«fcE^J*&att3*i*7 5,'Bfc (Leu, Tyr) K J4 121* 
^i^So BEB)## : 7 4340 ? 8^>5:a7 p 7'f v-©I*it)t(:J:or# 

<b*L*:1642 bpsO|e^J4'^tt2oO^M(C2420T. A3367G) jl £ tLTt^ 4*lll#^*t^ 

togE^F2 004-3117184 
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Sfco^n-^-CRI— tfDSE»*^TLfv^cfc3ft»e). 4*EH£fli (£ hflipoly 

A+ RNA (Clontech, Palo Alto, CA. catalog #6516-1)) <Dhm&fc=?k LTjE L^tm 

[0 0 8 3] 

pBluescript (Stratagene, La Jolla. CA) =£:MIS^KpnI^ «fc tfiHioITMSOBf V1z„ tfz 

J:oT»&tLfeDlWWfM-*WK«*BstEII*J:O f XhoI*C«JBfbfco tiTl&fcftfcD 
NABfrK"^ ft(ll&03ifKpnI33 J:r/XhoITH^£*ifcpBluescript*^ (TaKaR 
a, Cat. 6022) K X ALTpBS-l&14&15&18«:^S!lL^o 
pBluescript^tlJi?I^*HindIIIfeJ:O f XhoIT^KfL^o ifcs I£3W§- : 7i3<£0 ? 8#> 

tj^sy?^ -r- c i o x%h fttzmmn *mwmm\n&ui& «t tfsaci-e 

luescr 

$f>^. pREP7 (Invitrogen, Carlsbad, CA.) *KpnI* J: VHindlll-C^Wf Lfc« 4 fc. 
P BS-l&14&15&18*KpnIi3j;y f XhoIt?. pBS-6&4£XhoI£ J: ^TlindlllT'^DBf Lfco £ 
£ "C# ib tLrtrDNABrtt" £KpnI:J3 i tfHindIII-C$J Wf S tL/cpREPTf^ U if- \ZX*)W 
ALT, hHtG*fiK^*^trpREP7HERG*#fco 
[0 0 8 4] 

[HifcflI2] I'Fo^'fW^^-^^U^il! 

pBabe Puro (Morgenstern, J. P. and Land, H. Nucleic Acids Res. vol.18 3587-3596 
) (IS?iJ#-f- 13) if b, IMIRS^KSall^ X t/ClalTWt £ £ K J: !} SV40 promoter- 
puro(r)£l&£, *5g£Klenow fragment (Takara, Otsu, Japan) IZ X *)¥ffiikLtz 0 £ 
i^pIRESpuro (Clontech, Palo Alto, CA. catalog #6031-1) *fcfWR**NsiI:fe J: tfXb 
al-eUDWf-t * ZtKX*) IRES-puro(r) ^H^ffiU T4 polymerase \z X *) 5fc3g£¥ti"fl:L 
tz i> <D*mX LpBabeXIP*#rt: (Bl) 0 
' [0 0 8 5] 

pBabe Puro (Morgenstern, J. P. and Land, H. Nucleic Acids Res. vol.18 3587-3596 
) (IB^J## 13) if fbSalliS X tfClalTMBIH** ^ £ K * "5 SV40 promoter-puro(r) £ 

*«Klenow fragment K X t)^^tLiz 0 -T-^pIREShyg (Clontech, Palo Alto 
, CA. catalog #6061-1) rt^Nsilis J: tfXbarcfcJBrt* £ tKX <9 IRES-hyg(r) SriiO <9 ft 
U T4 polymerase^i «9*«^ 5 l z rt'fkU/ciO^JfXLpBabeXIH : S:#^(ll2)o 
[0 0 8 6] 

pBabeXIP^ b iWIR&3RSspIi5 «t Tfftzm.X®Wt & £ fc C i <9 5' -LTR-packaging signa 
l*K*v>fc 0 £ £ ^pCLXSN ( IMGENEX San Diego, CA. catalog #1004 IP) if bW MWM Ssp I 
33 J: t^BamHI-C^OHf-r & £ t \Z X *) W *) tti Ltz5' LTR-CMV promoter-packaging signal £ 
W\ LpBabeCLXIP*#3t (H3). 

pBabeXIH^ b Sspl# X r^amHI-eiiO®r1-& £ t K X *) 5' -LTR-packaging signal * Efcv> 
tzo ii^pCLXSN (IMGENEX San Diego, CA. catalog #10041P)^<bSspIfe«tt^BamHIT§J 
gff-t &ZbKX*)ty*)m Ltz5' LTR-CMV promoter-packaging signal LpBabeCLXIH 

tniz(m4)o 

pBabeOXffl* feflWRMNRBglll^tf"** ZtKX*) IRES-hyg(r) 5fcSi£Klenow 
fragments X ^^-^tLtz 0 Z Z ^pIRES2-EGFP (Clontech, Palo Alto, CA. catalog # 
6029-1) ifbmmmmincWzWM-t-Z £ t iz X D IRES-EGFP£$J t&Ltzii <D LpB 

abeCLXI2G£#£(H5)o 

pBabeCLXIH^ lbBglIIT-eO®f1" & ^ t \Z X t? IRES-hyg(r) £ B$ £ , SrKlenow f ragmen 
tiZX ^^PrHbLfco ££^pIRES2-neo2 (Clontech, Palo Alto, CA. catalog #6938-1) 
^Nsil£ Jit/^al-egjErf tl,zX •)IRES-neo(r)££J'9aiU T4 polymerase^ X *) 
ipM * ¥rfr<b Vfzi><D*WX LpBabeCLXaIN %W?z(W16)o 
[0 0 8 7] 

tBiE# 2004-31 17 1 84 
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mmm 2 x~n?zmhecw&™*mmwtmmi^®%iL?zo ^ ^§^wtwcprep7her 

G* bKv>nI& X tfflindIIIT?«JWf-r * hERG«^«:«J 0 Hi U T4 polymerase Kl 

£ *) %M * ¥rfr-f b L i> O £ # A LpBabeCL (hERG) aIN * # ( H 7 ) „ 

«fc«2"CfffcpBabeCLXIH*ft)aIt*«}»rbfco - i^»^lt?#fcpREP7HERG^ "bKpnl 
i3 J: OTIindIIIT«JWf-f SCfcCi!) hERGitft^-SriiO !)fflU T4 polymerase t J: <9 *3?§£ 
Ltz$> <D*mX LpBabeCL (hERG) IH* # tz (HI 8 ) o 

**«2^#3fei>BabeCLXIP*HpaI-CfllW Lfc. C i^^Jl^#^pREP7HERG*>*bKpnI 
j3 itfflindlll-^-aiWf-f Si ^ DhERGitfc^-SrSO •? tb L. T4 polymerase^ «fc r)W.m^ 
spHHfc Ltzt><D X LpBabeCL (hERG) IPfc#fc (H9), 

*Jfe«2-e»fcpBabeCLXI2G*IfpaI-C«»f bfco t i^*»«l-C#^pREP7UERG*?>KpnI 
£ <£ WBindlll-CWWfi-S itlUiJ hEMsftfis^-fcSU <9 tU L. T4 polymerase^ X *) *3?b£ 
L tz *> CO LpBabeCL (hERG) KGfcftfc (0 1 0 ) „ 

«M2T"#fcpBabeCLXIH^BglII-e^0®fL. IRES-hyg(r) > 5fc»&Klenow fragme 

nt-esprlHbLfco - i^ffi|^l^^pREP7HERG*»?>ICpnI*5 ilffiindlll-eWWr-r* - 
izX*) hERG*^** D & L, T4 polymerase K J: 0 ***¥»-ffc L?t t <£>£#A LpBabe 
CL(hERG)&#& (mi Do 
[0 0 8 8] 

^ ;vf .^ n _- >^*p^(multi cloning site)if AOfcftPBJiJf^ • 9£iU f l 0* 
*4*oligoDNA*fl*Lfc (H*^**- tf* «3&»«*Tt0fc**) o oligo DNAO 

oligo DNA : 

GATCCCCCGGGCTGCAGGAATTCGATATCGTTAACGTCGACCTCGAGGGTAC (iE^lJ#^ 9 ) 
oligo DNA : CCTCGAGGTCGACGTTAACGATATCGAATTCCTGCAGCCCGGGG (SB^J#^ 1 0)_ 
Bfi^J#-^9S.t^l Ocooligo DNA&. 98X:, 5#W KM WE"*"" 

P Lenti6/V5-GW/lacZ°(Invitrogen, Carlsbad, CA. catalog K4955-10) tf^BamHI* X XI 
Kpnl-C^JtBf-fSi tKX l9lacZ-V5 epitope-SV40 early promoter-EM7 promoter-blast ic 
idin(r)£E££. ii^±iaoligo DNA^#ALpLenti6/MCS^#/c(IHl 2)o 

central polypurine tract (cPPT) *SA L«5**Mfc& * ^****J=* K *** 
*LTV»*2ftt*##fcL"^ BHIW. 1 1*3*^1 2H^i"oligo DNA ^^-f 
»Lfc(Zennou. V.Z. et al. Cell vol.101 173-185 (2000)) (B*/Mtt-«(*5 

JMHfttfj) fcfla*) o 

y^^v- • GTCGTCATCGATACAAATGGCAGTATTCATCC (@e^J#^r 1 1) 
y7<f-7-: GTCGTCAAGCTTCCAAACTGGATCTCTGCTGTCC (BB*iJ#^ 1 2) 
W&m^ : 1 1 & * # 1 2 h % &oligo DNA* 7"7^-t LT> Expand High Fidel 
ity PCR System (Roche Diagnostics, Mannheim, Germany) &Jflv>, (95X3 30^-61*0 30 
®-6SX:ifr)Z3Q®m*)&-rz£K* SPOtKJfcfcfTofc. ft0.2kbtf>DNA»fJt*r 
#/c 0 £*L?>©DNA»ffi-HU pT7Blue (Novagen, Darmstadt, Germany, catalog 69967-3) 
KJfAL cPPT-pT7Blue£#*:o £ODNA®rJt<Z>m*@D?iJii> ABI prism DNA sequencing 
kit (Perkin-Elmer Applied Biosystems, Foster City, CA) K X «9 KflWMMfSivCi'* J 
cPPT (Zennou, V.Z. et al. Cell vol.101 173-185 (2000)) h H— Cfc* t *M Lfc 

° pBluescript (Staratagene) fciHIR»*ClaI*5 J: tfBamHI-CH« L, i i^cPPT^r^tfCl 
al* X tfHindlll-eSOW? LfccPPT-pTTBlue&tmCMV promoter* #tfBamHI* J: miindlll 
•C^OBf LfcpLenti6/MCSfcf¥A LcPPT-CMV-pBS*#^o 

pLenti6/MCS*ClaI*J X 0»BamHIX'«J»f LTCMV promoter£8fc£ , £ ^cPPT-CMV promote 

r *#trClaIi3j:tfBamHI^I»Lfcc^^ 

3)o 

= 2 004-3117184 
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[HJ&0I15] hERGitfc^SAJB W^^-Ol'*^*-?'-?*^ >^H^ 
*tt«4-C#JtpLenti6/cPPT-MCS*HpaI-C«J»f1-Ao - t^*»«l'C»^pRKP7HBRG*' 
ibKpnI£ «t tfHindlllfc «fc «9 hERGfcft^fciSO <5 tti U T4 polymerase^ £ <9 ^Sr^ri'fbL 
^ CO LpLenti6/cPPT-hERG£#£ (HI 4 )» 

[0 0 9 0] 

HJfefll i T«#^pREP7HERG^ ^Kpnlis J: tftlindlll-e WT & i t= J: 0 hERGifcfc^fcSJ 
*5tfJU KpnIi3iO f HindIII-epmU^pZeoSV2 (Invitrogenfr) P#AUpZeohERG*»fc 

° pZeohBBG*dam-*»W»SCS110fc*AU, SV40 prwoter-KfflG # 

(Clal/fill-in-Hindlll) pcDNA3. 1 Neo* "bCMV promoter* |fcv*;fcDNAWNt (Nurl-Hi 
ndIIIT?SSfct^'») KzgALpSV hERG-NeofrfERL.*:- SSH^ * -?>**ig*l±£ft 
fcTfrv^, -Officii, EndoFree Plasmid Kit (Qiagentt*) ^fflv^Ttro 

[0 0 9 1] 

7 ] hERGitfSlPSAffi i'l-D^^^- <^i^ 
2X10 6 <75293-EBNAM(Invitrogen, catalog R620-07)£l0 cm3 hr-f ? 

v^(IWAKI *£catalog4020-010) KDMEM (Sigma catalog D5796)-10% fetal bovine ser 
urn (FCS)-penici 11 in/streptomycin (PS) (J&T, ™^*fci"*)10 «l*^^Mfi 
t/'o IB, pV-gp (pVPack-GP (Stratagene catalog#217566) tf^Nsilis £ thXbalTW 
tiitPi*) IRES-hisD*^tT4polymerase4' i SB*ftU 4 pVPa 

ck-VSV-G (Stratagene, catalog#217567) , S i 4 TWchERGitfc^SAJB V h 

D^^f;^^^^-y775 K*^tLW3.3^g*'J #7i^'>3 >««-C*>*TransIT 
(Panvera, Madison, WI. catalog IOR2300) *fflv>T h 9 7*^ "> h V Lfco *<Z>6-1 

b7^7x^->a>2H«i:*t»tiIttU 1,200 g-ClO^K^L/Co *<&-tlt* 
0.45^mO7^;w^-(Millipore. MILLEX-HV, catalog#SLHV025LS) X~t>&L?zi><D*&m 
mis Y vV4 9-b LtW^i^iL^o 

[0 0 9 2] 

4 X 10 6 <D293-EBNA*ffiJ& (Invi trogen, catalog R620-07) £ 10 cm 3 7 - V > a - h f < ? 
^(IWAKI mmcatalog4020-010)t-DMEM (Sigma catalog D5796)-10% fetal bovine ser 
urn (FCS)-penicillin/streptomycin (PS) (JftT, EBNAJgHifc t -f Z> ) 10 ml*fflV>TJ&* 
ts, fiS. pLPl. pLP2, pLP/VSVG (v^-ftttlnvitrogen, catalogK4970-10) . £ <£ TO 

^ y #7 * ^ '> a >«y|T?**TransIT (Panvera, Madison, WI. catalog MIR2300) fcffl 

h?;/;*:7i*Va >2B&fc#*ifc*li4XU 1.200 g-ClO^P^iyf &o ZO±m* 
0.45//mtf>7* ;v * - (Mi 1 1 ipore, MILLEX-HV, catalog*SLHV025LS)-e^SL^ *> O*** 

[0 0 9 3] 

[HJfc$]9] H^n^/f^^i'-^ 
0it^fflf- -3- -750 Ultra-Clear Tubes (Beckman, Palo Alto, CA. catalog344058) £70 

£*L*jBflt'kn-*-SW28 (Beckman) A *U (Beckman) T 19, 

500 rpm lOOfrM^Miflifctfofc. ±»**Tfc**-***fcA*LTi« 

ffigE# 2004-3117184 
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[0 0 9 4] 

8 -e W» L * * * ^ * * ~ * <0 X o K-tr -? o m*>\>m f" * -750 
Ultra-Clear Tubes (Beckman, Palo Alto, CA. catalog344058) *70%^*7 -*;CrB# 

-*-SW28 (Beckman) CX^ «*WHE«XL-90 (Beckman) *«o T19, 500 rpm 100*> W 

gum 1 1 ] \mmm**JJ* 4hEK»««ift©ii« _ 

#S»J 7 T-fiiJ Lfc 7 ;v*^* * - k x *«^ohERG&fcT-SA£UTO i -> kfr 

3 X10 3 ^Chinese Hamster Ovary (CH0)-KlM(S<b^f^^- >^>^«Hft««« 
ff) £96 well plate (Becton-Dickinson, Franklin Lakes, NJ. catalog35-3075) kDMEM/ 
F12 (Invitrogen corp. catalogll320-033)-10% fetal bovine serum (FCS)-penicillin/ 
streptomycin (PS) (BIT. OKWHUtftfc-t*)^ lMV>flttti. IB; 7 
■CfSSLfctf'f ;V*^*-100/zl£, ^«-CplSL/cpolybrene (iM8^g/ittl) 
(Sigma H9268 SU* hexadimethrine bromide) k k * kCHQ«ttkill*.*o ^SB> ^ 
/w*^**-*^tr*fm*CH<>ig«ifc2()0;* lt^L> £<bk. 3HFMt^o 
•e#^tu/chERGS^SA«(i, mixed population*: LTiiUOttRWfcftK 

8 "CM* L * >f * ~ k J: & M^hERGitfS^S A * EIT <*> * ? k-fx 



3X10 3 OChinese Hamster Ovary (CH0)-K1« (iiCT^v- 
fr) £96 well plate (Becton-Dickinson, Franklin Lakes, NJ. catalog35-3075) kDMEM/ 
F12 (Invitrogen corp. catalogll320-033)-10% fetal bovine serum (PCS) -penicillin/ 
streptomycin (PS) (*T, CH0^«^t Th)10Q M l**v>"C*OT*. SB , .»« 8 
-CfI«Lfc*'i ^^^-IOO/kI*, ig^&^MLfepolybrene (S$*-#^8/* g/ml) 
(Sigma H9268 BO* hexadimethrine bromide) t *> kCH0«kirax.&o ^OHa> f>f 

-C#ibtt^hERGififS^AM{±> mixed population*: ITWiWWMJWK 
iTFO||®£k#-f**:#k, sMfcjSCTSIlfcm 7fc^-r*fflJ6*n--:/^*<fToTU 

[JtlfcM 1 3 ] hERG«{5?-SAffi Hn^;^^-i:« UBGftWULOlM- 1 



^XlO^Chinese Hamster Ovary (CH0)-Kl«lft(»ft*flF«9r^->^>^«ftWi«« 
fr) £96 well plate (Becton-Dickinson, Franklin Lakes. NJ. catalog35-3075) kDMEM/ 
F12 (Invitrogen corp. catalogll320-033)-10% fetal bovine serum (FCS) -penicillin/ 
streptomycin (PS) (ALT, OK»**ki-*)100^ Krfflv^MUfeo * 9 
■ca^aMSL.^^^ /^"^d'-lOO^l*, Jfcfiifc-efittLfcpolybrene (*»«K8A«g/ 
ml) (Sigma H9268 BO* hexadimethrine bromide) k *> kCHOSfflflS kin x. fee ^SB> 

^^j^^-fc^tf^&fcCHOig^^OO^lk^&U $<bk, 3H^iU. 

ttiSE# 2004-3117184 
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Cd"e#e>tt^hERGmCTSA«f±. mixed population^: t5« 

9 jS«^°3^#fe*LfcliEaiaWi* (3X10 3 ) =£»96 well plate (Becton-Dickinson. 
Franklin Lakes, NJ. catalog35-3075) ICDMEM/F12 (Invitrogen corp "tj^gjg^ 3 
3) -10% fetal bovine serum (FCS)-penicill in/streptomycin (PS) (UT> CH0««e 

a H92of M hexadimethrine bromide) k t ^H0«^n£^o ^ 
fcftfchERGatte^#X3W«itt, mixed population* tt^ Jt * OttK 



3X10 3 ^Chinese Hamster Ovary (M))4QIB»WflS#W*f ^" ;>'< ^ 
fl)*96iell plate (Becton-Dickinson, Franklin Lakes. NJ. catalog35-3075) kDMEM/ 
F12 (Invitrogen corp. catalogl 1320-033) -10% fetal bovine serum (FCS)- ^J?" 7 
Streptomycin (PS) (*T, (H^itki-*)^!*^^*. "^J*" 1 
0-ci'fr*»Lfc*>f ^-100/1 1*, ^«^T*«L/cpolybrene (*»#K8^ 

(sS H9268 9J« hexadinethrine bromide) ^ "f™^«^" H 

o iC-C#<b^hERGit^SA«ti. mixed population*: LT^ J 

Effectene Transfection Reagent Handbook CtoTJ^TOi? Kfr ■=> ^ ° „ . „. PRP 

m^*- (sV-hERG-neo) fc8A£L©Enhancer«r****150^LCa* J: ■? UIS*I U 
ftlWWUfc*, M^Z-WMWIILfc. Effectene Transfection Reagent 

*IIIIfefcPBS(-)l?ifei*U 4mL©*»«rJP^^**^^- V«inU 37"C. 5%C0 2 -f^ 

a*©<*18*#***fclWILfc. *B»**L^ Mfc« 1 7 

[0 10 1] 

[WJ17] hERG^^^;v^mo^^--^^ k<n1 „^ hn , 

«ioiwiicft*j:^iciiWiai««*u ^ ll,:2 ^^S, Uc ;,Si . 

■WMMMT-C, ioo»ellK:ioolB»*H = #»**#Lfc»ellO«Wl*24 w 

tBiE# 2004-3117184 
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f^-C^*Lfc-€-tL-PtLO«BJia«:, **PBSCT«s»U, Protease Inhibitor 
°Cocktail (SIGMA-Aldrich Co.) *8£UnLfcLysis Buffer (150 mmol/L NaCl, 50 mmol/L . 
Tris-HCl (pH 7 5). 5 mmol/L EDTA, 0.5% NonidetR P-40, 0.5% Deoxycholic Acid Sod 
ium) fciJDx., *)i/**W/<--t**l#L*:o «*»lfcifttis"^ K, "! f 
@JRU 4-Ct'TlO.OOO rpm (jft'CMK : MRX-152, n-*- : TMA-6, t^-ffil) X3frm 
at'kLfcft. ±it*^>y^fcLTia«lLfc 0 tV^r/^R»«^ BCAProtei 
n Assay Kit (Pierce Biotechnology Inc., Rockford, IL, USA) *fflv>Tffll56Lfeo 

9>s<?mom%%.W). <E¥fcttNOVEX (Invitrogen) OSEtt *H£/B Lfc„ EPRLfcir 
>^;K; NuPAGE IDS Sample Buffer (Invitrogen) fcitfNuPAGE Sample Reducing Age 
nt (Invitrogen) fcMiJnx.. 95TCfc-C3«-Wira*ftLfco NuPAGE 3-8% Tris-Acetate Gel 

(Invitrogen) \Z.*tV?frikT"f°7 4 U NuPAGE Tris-Acetate Running Buffer (Invitr 
ogen) ^m^X120 YXm-mmm^ntn-otZo Immun-Blo 
t PVDF Membrane (Bio-Rad Laboratories, Inc.) 1 1 i> ^Xcell Surelock Unvitrog 
en) Y U NuPAGE Transfer Buffer (Invitrogen) &ffi^T30 VC8>-I$IBK ^¥ 

-*8t#KI±Anti-HERG (Alomone Labs) Sr. -*ffi#£ttAnti Rabbit IgG HRP-linke 
d Antibody (Cell Signaling Technology, Inc.) *ffiv>fc. ^ Il^f 1? 

RJfcfcfctt, 0.1 % Tween20/PBSKTPVDF Membrane«>«fei£*fTofco «^StffO«fflKi« 
, ECL detection kit (Amersham Biosciences Corp.) SrfflWco 

normal CHO-KliiWKfihERG* |C*«i-**«ftl50kDO/t^ >tt£ 

<«WB**L**ofc (11 5, I/- VI) o y#7*^Va>«-ChKKatfc^*# 

#*©hERG* 3 tL/c (015, V- > 3 ) o 

[Idfeflll 9] b^y^^^V^^^-rA^i^hERGm^iW^ 

^■chEwawe-tSAbfem (*at«i 3) *ximm* mmmio 

fc. hEBGf-^**«WB»*F7B»«7^^31?WLfc. Wbfclt, EDTA^tfPBS(- 
)^*ffi^TF75^7 7^3^^S8J^U »£fc#BE (1.0-1.5X10 6 cell/ml) KPBS 
MM^U/co ^0«M»IonWorks HT™ ~>*x AOttffl V if-><- fc» Lfc 
o KB8G«*«38E©*JHfcUTI*, *5£ffl^V-> (PatchPlate™, Molecular Devices Co 
rp ) x;W^PBSt#&U &fc»lB#ai**:4W£U 9 x/l/*>+*fc**/vfcHIB 

#v-;^»^tftlt/:. ->-J*t. 7'/7*f'J->VBm»« (KC1 1 
40mM, MgCh ImM, EGTA ImM, HEPES 20mM, pH7.25-7.3) *»«EU 

hERG***SNfcS-tl\ hERG«»E*R«Lfco „ / „ Jt 

hERGmS!L{i> mfl[*-80mV**e>+20mV^l»n. «v>T-50BV^l#M&flS**»3e3"*fc 
o hERGmruO^^^fi, -50«V«lt«rRb*:*K«l*$*L**««««)^-^«*ffi^ 
fco 'J#7x^/a >ft-ChERGS^^SXL/cm^«J:t>*V bn * W ;v*-ChERGiH£ 

i;#7x^->a>tt-t»liBRWMB^*#Alx»ALfc«IIM» (3ttfc«16) <0hERG«aE3**J 
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f*l il6©A) V hn^^;i/^*^v^ThERGSe^^#AL#it^ 

[Si] 



Ampmude(nA) 0-0.2 0.2-0.* 0.4-0.6 0.6-0.8 



1.0-1.2 



1.2-1.4 



1.4-1.6 



0 

~o!o 



0 

"oo 



0 

~o!o 



0 

~o!o 



0 

~ao 



264 
100.0 



number 
raUo (%) 



0.0 



0.4-0.6 



0.6-0.8 



03-1.0 



1.0-1.2 



1.2-1.4 



1.4-1.6 



2.0-2.2 



2.2-Z4 



>2.4 



SUM 



AmpElude <nA) 
number 



12 



61 



66 



4B 



16 



ratio (%) 



24.6 



6.0 



3.4 



Z2 



0.4 



0.0 



0.4 



100.0 



Amplitude (nA) 



0-0.2 



17 



0.2-0.4 



19 



0.4-0.6 



0.6-O.B 



03-1.0 



53 



16.2 



1.0-1.2 



4B 



14.6 



45 



13.7 



1.4-1.6 



26 



7.9 



1.6-1.8 



7.8 



1.8-2.0 



16 



43 



2.0-2.2 



2.1 



1.8 



1.5 



100.0 



X L/cM^hERGm5i£5^*^fr"t° 

*3**J©Mi*«W\ 7^f^/-^ E-403U 'J^V K>> ^7^***0.016, 0 
048 0.oX 0 041, 0.123, 0.37, 1.11. 3.33„M. *^<*0.048. 0.014. 0.041, 0 
123 0 37 1.11, 3.33. 10/*MfcLfco Illi^Plffl H^o 

*£J&l#-e£, &mM<OICSm (0.083, 0.044, 0.536, 0.720. 0.385//M) 
**til3fefc (Ell 7) o 

mm 2 l ] FLIPR Membrane Potential Assay Kit*J8v>fcK«ttSft©WJ6 

Whn^^^-ThBKaMB^tSXLfcllW* («M14) *fflv>T<fT?. FL 
IPR Membrane Potential Assay Kit (Molecular Devices) , FDSS6000 <*** h-** 
tt) tfflv»i. hE8Gf-^*^»5W«fi*^ UijfellHfrKBiocoat Poly-D-Lysine 384-WeU 

Black/Clear Plate (BECKTON DICKINSON) H»< . MMHfclil. 2X10 5 cells/ml 
r W« t l^x;vS^*)25 ^ltt^o FLIPR Membrane Potential Assay KitOCompon 
ent A*il!l£J«« (l30mM NaCl, 5mM KC1, ImM MgCh, lmM CaCh, 24mM Glucose, 10 
mMHEPES, (**pHfc7.25) ) K»»U 1 9 0 25^ ItDX. *o Component .A » 

»i, &&mnmmmfrm^mtLtz&ft&mfrb&&-r2>o wmmtLx, E403i, do 

fetillide&fflv>&o 
[0 10 6] 

[||| 2 2 ] **#J^ y?-?7> -f&K X >2>hERGmSS<^f5^ 

mmtfc 20 04-3117184 
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2f:|&^OhERGI§m««rfflv>Ttro^o ttz, hERG*aEOaiS£S:8IS: [Zhou, Z et al. 
Biophysical Journal, 74, 230-241 (1998)] *##KJ£IT<& J: 9 fctrofco 

sKV 'J y>S»3-r-'f >yLtz1f7A7l'- Y±.KMfo*W&> 2~4BHSig*L£o #5 
^B#Ktt£B#v*/c#7*7 p V- ^ ^m^illlgffl^^^^gjt^o hERGm»iUi> *-JHr 

)&*1-iti5fL?#ift (NaCl 137 mM. KC1 4 mM, MgCh 1 mM. CaCh 1.8 mM. glucose 10 mM> HE 
PES 10 mM pH7.4) iilfttflif* (KC1 130 mM, MgCh 1 mM._Mg-ATP 5 mM. EGTA 5 m 
M. HEPES 10 mM. pH7.2) £J8Wc 0 hERGWittoai£K»±*iftlB*lSSB(Axon Instruments 
) £J§v,^ HSiLtf>f5#i3 J: tfflftff KtipCLAMPV 7F')x7 (Axon Instruments) Sr-ffiffi Lfc 
o hERGWifeMU «ffi*-80mV**«b+20mV^5^Mx * LT-50mV'M#W8£'ftS*i\ :©tffi 

[0 10 7] 

*3&iKfcJ: 19. ^JW^IBI&^hERGf-^^;via#^^oXIiK^ffl*^ill0i-^^«6o|& 
^V^;v<7)^L<l^v>hERG^^^;v^*fflia<OW35:f*^?I^L> -g-tLtCt ijffilfiK^ftkS 

[0 10 8] 

[0Mo»&ra] 
[0 1 0 9] 

[HI] V^n^-fW^^-^^U* (pBabeXIP) <£>4f 3I o 

[02] l^fn-)/f)V^^-^7^5 K (pBabeXIH) O^fitSr^^fo 

[03] l/hn^/fjI/^^-^^O* (pBabeCLXIP) ^It^ISr^-f o 

[04] l/hO'J/fW^^^-^^U' (pBabeCLXIH) G9#3££^1"o 

[05] I/hn-J/ffl/W^-^^^K (pBabeCLXI2G) O#it*^'to 

[06] l/hn^/f^^^-^X? K (pBabeCLXaIN) <D%^^ 0 

[0 7] hERGitfc^&SAL^V bn-?^;^^^^-^7^5 K (pBabeCL(hERG)a 

in) comat^^-To 

[08] hERGitfST-^SAL^ V h n*>^f 9--f^^ 5 K (pBabeCL(hERG)I 

H) ^Sat^^^o 

[09] hERG»f£^£SALfct'hn?'f;i/*^ 5 K (pBabeCL(hERG)I 

P) <r>m&*7F-? 0 

[HI 0] hERGiHS^&^ALfct' > nCr-f t--??*^ K (pBabeCL(hERG 

)I2G) ©ll^to 
[gill] hERGitfe^&^A LtI/>n')'f;^^^^-/7^5 K (pBabeCL(hERG 

)) ©aiac&^-re 

[HI 2] l/Vf^M^^-^XU* (pLenti6/MCS) tf>#3££7Fl- 0 _ 
[|H1 3] V^^^^-^^U' ( P Lenti6/cPPT-MCS) ©flat* 3* "to 
[Ell 4] hERGit^'S-^At^V^'^^'f A'*"** t--??** K ( P Lenti6/cPPT 

-hERG) OflHSfc^-To 

[Ull 5] yyu y Y&K i&hERG^*;v* >s*?<D&itii%£%:Z7is1- 0 ( 

Lanel : normal CH0-K1«. Lane2 I 'J ^7x^y a i •) hERGitfc^Sr^A L 

tzMBW, Lane3 : ]/ h u *y J)^**'* *) hERGitfc^ £SA L£$Bfl&#0 

[016] bEBSiWm(Dft1tt:m.iro (A : '^7i^y 3 •jhERGS^^S 
ALMf, 0B: W hn^-f ^Ci DhERGatfe^SrSALfcH^ 0C : V h o 
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[HI 7] R»*frfr!»<0hERGIfi*itte*:3E-fo 
[0 1 1 0] 

E*!)#-?-3 :^7^f-7- 

@e?o#-5§-4 : /7^f v- 
IB^iJ#-t 5 : ^7^v- 
IE?W§-6 : 7^7^-7- 
@E^J#-^7 :^7^fv- 

MB?!)*-^ : oligo DNA 
I£^!l#-^ 1 0 I oligo DNA 
@B?!J#-s§- 1 1 : ^'fv- 
lB9!l#-f - 1 2 : -fyJ-?- 
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SEQUENCE LISTING 

<110> Eisai Co., Ltd. 

<120> hERG channel -expressing cell 

<130> P03-0162 

<160> 13 

<170> Patentln version 3.2 

<210> 1 

<211> 4070 

<212> DNA 

<213> Homo Sapiens 

<220> 

<221> CDS 

<222> (184) . . (3660) 

<400> 1 

acgcggcctg ctcaggcctc cagcggccgg tcggagggga ggcgggaggc gagcgaggac 60 

ccgcgcccgc agtccagtct gtgcgcgccc gtgctcgctt ggcgcggtgc gggaccagcg 120 

ccggccaccc gaagcctagt gcgtcgccgg gtgggtgggc ccgcccggcg ccatgggctc 180 



agg atg ccg gtg egg agg ggc cac gtc gcg ccg cag aac acc ttc ctg 
Met Pro Val Arg Arg Gly His Val Ala Pro Gin Asn Thr Phe Leu 
15 10 15 

gac acc ate ate cgc aag ttt gag ggc cag age cgt aag ttc ate ate 
Asp Thr He He Arg Lys Phe Glu Gly Gin Ser Arg Lys Phe He He 
20 25 30 

gec aac get egg gtg gag aac tgc gec gtc ate tac tgc aac gac ggc 
Ala Asn Ala Arg Val Glu Asn Cys Ala Val He Tyr Cys Asn Asp Gly 
35 40 45 

ttc tgc gag ctg tgc ggc tac teg egg gee gag gtg atg cag cga ccc 
Phe Cys Glu Leu Cys Gly Tyr Ser Arg Ala Glu Val Met Gin Arg Pro 
50 55 60 



228 



276 



324 



372 



tgc acc tgc gac ttc ctg cac ggg ccg cgc acg cag cgc cgc get gec 420 
Cys Thr Cys Asp Phe Leu His Gly Pro Arg Thr Gin Arg Arg Ala Ala 
65 70 75 
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gcg cag ate gcg cag gca ctg ctg ggc gec gag gag cgc aaa gtg gaa 
Ala Gin He Ala Gin Ala Leu Leu Gly Ala Glu Glu Arg Lys Val Glu 
80 85 90 95 

ate gee ttc tac egg aaa gat ggg age tgc ttc eta tgt ctg gtg gat 
He Ala Phe Tyr Arg Lys Asp Gly Ser Cys Phe Leu Cys Leu Val Asp 
100 105 HO 

gtg gtg ccc gtg aag aac gag gat ggg get gtc ate atg ttc ate etc 
Val Val Pro Val Lys Asn Glu Asp Gly Ala Val He Met Phe He Leu 
115 120 125 

aat ttc gag gtg gtg atg gag aag gac atg gtg ggg tec ccg get cat 
Asn Phe Glu Val Val Met Glu Lys Asp Met Val Gly Ser Pro Ala His 
130 135 140 

gac acc aac cac egg ggc ccc ccc ace age tgg ctg gec cca ggc cgc 
Asp Thr Asn His Arg Gly Pro Pro Thr Ser Trp Leu Ala Pro Gly Arg 
145 150 155 

gec aag acc ttc cgc ctg aag ctg ccc gcg ctg ctg gcg ctg acg gec 
Ala Lys Thr Phe Arg Leu Lys Leu Pro Ala Leu Leu Ala Leu Thr Ala 
160 165 170 175 

egg gag teg teg gtg egg teg ggc ggc gcg ggc ggc gcg ggc gec ccg 
Arg Glu Ser Ser Val Arg Ser Gly Gly Ala Gly Gly Ala Gly Ala Pro 
180 " 185 190 

ggg gec gtg gtg gtg gac gtg gac ctg acg ccc gcg gca ccc age age 
Gly Ala Val Val Val Asp Val Asp Leu Thr Pro Ala Ala Pro Ser Ser 
195 200 205 

gag teg ctg gec ctg gac gaa gtg aca gec atg gac aac cac gtg gca 
Glu Ser Leu Ala Leu Asp Glu Val Thr Ala Met Asp Asn His Val Ala 
210 215 220 

ggg etc ggg ccc gcg gag gag egg cgt gcg ctg gtg ggt ccc ggc tct 
Gly Leu Gly Pro Ala Glu Glu Arg Arg Ala Leu Val Gly Pro Gly Ser 
225 230 235 

ccg ccc cgc age gcg ccc ggc cag etc cca teg ccc egg gcg cac age 
Pro Pro Arg Ser Ala Pro Gly Gin Leu Pro Ser Pro Arg Ala His Ser 
240 245 250 255 

etc aac ccc gac gec teg ggc tec age tgc age ctg gec egg acg cgc 
Leu Asn Pro Asp Ala Ser Gly Ser Ser Cys Ser Leu Ala Arg Thr Arg 
260 265 270 



468 



516 



564 



612 



660 



708 



756 



804 



852 



900 



948 



996 



1044 



tec cga gaa age tgc gec age gtg cgc cgc gec teg teg gec gac gac 
Ser Arg Glu Ser Cys Ala Ser Val Arg Arg Ala Ser Ser Ala Asp Asp 
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275 



280 



285 



ate gag gec atg cgc gec ggg gtg ctg ccc ccg cca ccg cgc cac gec 
He Glu Ala Met Arg Ala Gly Val Leu Pro Pro Pro Pro Arg His Ala 
290 295 300 

age acc ggg gec atg cac cca ctg cgc age ggc ttg etc aac tec acc 
Ser Thr Gly Ala Met His Pro Leu Arg Ser Gly Leu Leu Asn Ser Thr 
305 310 315 

teg gac tec gac etc gtg cgc tac cgc acc att age aag att ccc caa 
Ser Asp Ser Asp Leu Val Arg Tyr Arg Thr He Ser Lys He Pro Gin 
320 325 330 335 

ate acc etc aac ttt gtg gac etc aag ggc gac ccc ttc ttg get teg 
He Thr Leu Asn Phe Val Asp Leu Lys Gly Asp Pro Phe Leu Ala Ser 
340 345 350 

ccc acc agt gac cgt gag ate ata gca cct aag ata aag gag cga acc 
Pro Thr Ser Asp Arg Glu He He Ala Pro Lys He Lys Glu Arg Thr 
355 360 365 

cac aat gtc act gag aag gtc acc cag gtc ctg tec ctg ggc gee gac 
His Asn Val Thr Glu Lys Val Thr Gin Val Leu Ser Leu Gly Ala Asp 
370 375 380 

gtg ctg cct gag tac aag ctg cag gca ccg cgc ate cac cgc tgg acc 
Val Leu Pro Glu Tyr Lys Leu Gin Ala Pro Arg He His Arg Trp Thr 
385 390 395 

ate ctg cat tac age ccc ttc aag gec gtg tgg gac tgg etc ate ctg 
He Leu His Tyr Ser Pro Phe Lys Ala Val Trp Asp Trp Leu He Leu 
400 405 410 415 

ctg ctg gtc ate tac acg get gtc ttc aca ccc tac teg get gee ttc 
Leu Leu Val He Tyr Thr Ala Val Phe Thr Pro Tyr Ser Ala Ala Phe 
420 425 430 

ctg ctg aag gag acg gaa gaa ggc ccg cct get acc gag tgt ggc tac 
Leu Leu Lys Glu Thr Glu Glu Gly Pro Pro Ala Thr Glu Cys Gly Tyr 
435 440 445 

gec tgc cag ccg ctg get gtg gtg gac etc ate gtg gac ate atg ttc 
Ala Cys Gin Pro Leu Ala Val Val Asp Leu He Val Asp He Met Phe 
450 455 460 

att gtg gac ate etc ate aac ttc cgc acc acc tac gtc aat gee aac 
He Val Asp He Leu He Asn Phe Arg Thr Thr Tyr Val Asn Ala Asn 
465 470 475 



1092 



1140 



1188 



1236 



1284 



1332 



1380 



1428 



1476 



1524 



1572 



1620 
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gag gag gtg gtc age cac ccc ggc cgc ate gec gtc cac tac ttc aag 
Glu Glu Val Val Ser His Pro Gly Arg He Ala Val His Tyr Phe Lys 
480 485 490 495 

ggc tgg ttc etc ate gac atg gtg gee gee ate ccc ttc gac ctg etc 
Gly Trp Phe Leu He Asp Met Val Ala Ala He Pro Phe Asp Leu Leu 
500 505 510 

ate ttc ggc tct ggc tct gag gag ctg ate ggg ctg ctg aag act gcg 
He Phe Gly Ser Gly Ser Glu Glu Leu He Gly Leu Leu Lys Thr Ala 
515 520 525 



1668 



1716 



1764 



egg ctg ctg egg ctg gtg cgc gtg gcg egg aag ctg gat cgc tac tea 1812 
Arg Leu Leu Arg Leu Val Arg Val Ala Arg Lys Leu Asp Arg Tyr Ser 
530 535 540 

gag tac ggc gcg gee gtg ctg ttc ttg etc atg tgc ace ttt gcg etc 1860 
Glu Tyr Gly Ala Ala Val Leu Phe Leu Leu Met Cys Thr Phe Ala Leu 
545 550 555 

ate gcg cac tgg eta gee tgc ate tgg tac gee ate ggc aac atg gag 1908 
He Ala His Trp Leu Ala Cys He Trp Tyr Ala He Gly Asn Met Glu 
560 565 570 575 



cag cca cac atg gac tea cgc ate ggc tgg ctg cac aac ctg ggc gac 
Gin Pro His Met Asp Ser Arg He Gly Trp Leu His Asn Leu Gly Asp 
580 585 590 



1956 



cag ata ggc aaa ccc tac aac age age ggc ctg ggc ggc ccc tec ate 
Gin He Gly Lys Pro Tyr Asn Ser Ser Gly Leu Gly Gly Pro Ser He 
595 600 605 



2004 



aag gac aag tat gtg acg gcg etc tac ttc ace ttc age age etc acc 
Lys Asp Lys Tyr Val Thr Ala Leu Tyr Phe Thr Phe Ser Ser Leu Thr 
610 615 620 



2052 



agt gtg ggc ttc ggc aac gtc tct ccc aac acc aac tea gag aag ate 
Ser Val Gly Phe Gly Asn Val Ser Pro Asn Thr Asn Ser Glu Lys He 
625 630 635 



2100 



ttc tec ate tgc gtc atg etc att ggc tec etc atg tat get age ate 2148 

Phe Ser He Cys Val Met Leu He Gly Ser Leu Met Tyr Ala Ser He 
640 645 650 655 

ttc ggc aac gtg teg gee ate ate cag egg ctg tac teg ggc aca gee 2196 

Phe Gly Asn Val Ser Ala He He Gin Arg Leu Tyr Ser Gly Thr Ala 
660 665 670 



cgc tac cac aca cag atg ctg egg gtg egg gag ttc ate cgc ttc cac 2244 
Arg Tyr His Thr Gin Met Leu Arg Val Arg Glu Phe He Arg Phe His 
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675 680 685 

cag ate ccc aat ccc ctg cgc cag cgc etc gag gag tac ttc cag cac 
Gin He Pro Asn Pro Leu Arg Gin Arg Leu Glu Glu Tyr Phe Gin His 
690 695 700 

gec tgg tec tac acc aac ggc ate gac atg aac gcg gtg ctg aag ggc 
Ala Trp Ser Tyr Thr Asn Gly He Asp Met Asn Ala Val Leu Lys Gly 
705 710 715 

ttc cct gag tgc ctg cag get gac ate tgc ctg cac ctg aac cgc tea 
Phe Pro Glu Cys Leu Gin Ala Asp He Cys Leu His Leu Asn Arg Ser 
720 725 730 735 

ctg ctg cag cac tgc aaa ccc ttc cga ggg gec acc aag ggc tgc ctt 
Leu Leu Gin His Cys Lys Pro Phe Arg Gly Ala Thr Lys Gly Cys Leu 
740 745 750 

egg gec ctg gec atg aag ttc aag acc aca cat gca ccg cca ggg gac 
Arg Ala Leu Ala Met Lys Phe Lys Thr Thr His Ala Pro Pro Gly Asp 
755 760 765 

aca ctg gtg cat get ggg gac ctg etc acc gec ctg tac ttc ate tec 
Thr Leu Val His Ala Gly Asp Leu Leu Thr Ala Leu Tyr Phe He Ser 
770 775 780 

egg ggc tec ate gag ate ctg egg ggc gac gtc gtc gtg gec ate ctg 
Arg Gly Ser He Glu He Leu Arg Gly Asp Val Val Val Ala He Leu 
785 790 795 

ggg aag aat gac ate ttt ggg gag cct ctg aac ctg tat gca agg cct 
Gly Lys Asn Asp He Phe Gly Glu Pro Leu Asn Leu Tyr Ala Arg Pro 
800 805 810 815 

ggc aag teg aac ggg gat gtg egg gec etc acc tac tgt gac eta cac 
Gly Lys Ser Asn Gly Asp Val Arg Ala Leu Thr Tyr Cys Asp Leu His 
820 825 830 

aag ate cat egg gac gac ctg ctg gag gtg ctg gac atg tac cct gag 
Lys He His Arg Asp Asp Leu Leu Glu Val Leu Asp Met Tyr Pro Glu 
835 840 845 

ttc tec gac cac ttc tgg tec age ctg gag ate acc ttc aac ctg cga 
Phe Ser Asp His Phe Trp Ser Ser Leu Glu He Thr Phe Asn Leu Arg 
850 855 860 

gat acc aac atg ate ccg ggc tec ccc ggc agt acg gag tta gag ggt 
Asp Thr Asn Met He Pro Gly Ser Pro Gly Ser Thr Glu Leu Glu Gly 
865 870 875 



^— s>: 5/ 



2292 



2340 



2388 



2436 



2484 



2532 



2580 



2628 



2676 



2724 



2772 



2820 
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ggc ttc agt egg caa cgc aag cgc aag ttg tec ttc cgc agg cgc acg 
Gly Phe Ser Arg Gin Arg Lys Arg Lys Leu Ser Phe Arg Arg Arg Thr 
880 ~ 885 890 895 

gac aag gac acg gag cag cca ggg gag gtg teg gee ttg ggg ccg ggc. 
Asp Lys Asp Thr Glu Gin Pro Gly Glu Val Ser Ala Leu Gly Pro Gly 
900 905 910 

egg gcg ggg gca ggg ccg agt age egg ggc egg ccg ggg ggg ccg tgg 
Arg Ala Gly Ala Gly Pro Ser Ser Arg Gly Arg Pro Gly Gly Pro Trp 
915 920 925 

ggg gag age ccg tec agt ggc ccc tec age cct gag age agt gag gat 
Gly Glu Ser Pro Ser Ser Gly Pro Ser Ser Pro Glu Ser Ser Glu Asp 
930 935 940 

gag ggc cca ggc cgc age tec age ccc etc cgc ctg gtg ccc ttc tec 
Glu Gly Pro Gly Arg Ser Ser Ser Pro Leu Arg Leu Val Pro Phe Ser 
945 950 955 

age ccc agg ccc ccc gga gag ccg ccg ggt ggg gag ccc ctg atg gag 
Ser Pro Arg Pro Pro Gly Glu Pro Pro Gly Gly Glu Pro Leu Met Glu 
960 " 965 970 975 

gac tgc gag aag age age gac act tgc aac ccc ctg tea ggc gee ttc 
Asp Cys Glu Lys Ser Ser Asp Thr Cys Asn Pro Leu Ser Gly Ala Phe 
980 985 990 

tea gga gtg tec aac att ttc age ttc tgg ggg gac agt egg ggc cgc 
Ser Gly Val Ser Asn He Phe Ser Phe Trp Gly Asp Ser Arg Gly Arg 
995 1000 1005 

cag tac cag gag etc cct cga tgc ccc gee ccc ace ccc age etc 
Gin Tyr Gin Glu Leu Pro Arg Cys Pro Ala Pro Thr Pro Ser Leu 
1010 1015 1020 

etc aac ate ccc etc tec age ccg ggt egg egg ccc egg ggc gac 
Leu Asn lie Pro Leu Ser Ser Pro Gly Arg Arg Pro Arg Gly Asp 
1025 1030 1035 

gtg gag age agg ctg gat gec etc cag cgc cag etc aac agg ctg 
Val Glu Ser Arg Leu Asp Ala Leu Gin Arg Gin Leu Asn Arg Leu 
1040 1045 1050 

gag acc egg ctg agt gca gac atg gec act gtc ctg cag ctg eta 
Glu Thr Arg Leu Ser Ala Asp Met Ala Thr Val Leu Gin Leu Leu 
1055 1060 1065 



cag agg cag 
Gin Arg Gin 



atg acg ctg gtc ccg 
Met Thr Leu Val Pro 



2868 



2916 



2964 



3012 



3060 



3108 



3156 



3204 



3249 



3294 



3339 



3384 



3429 



ccc gee tac agt get gtg acc 
Pro Ala Tyr Ser Ala Val Thr 
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1070 



1075 



1080 



acc ccg ggg cct ggc ccc act tec aca tec ccg ctg ttg ccc gtc 
Thr Pro Gly Pro Gly Pro Thr Ser Thr Ser Pro Leu Leu Pro Val 
1085 1090 1095 

age ccc etc ccc acc etc acc ttg gac teg ctt tct cag gtt tec 
Ser Pro Leu Pro Thr Leu Thr Leu Asp Ser Leu Ser Gin Val Ser 
1100 1105 HIO 

cag ttc atg gcg tgt gag gag ctg ccc ccg ggg gee cca gag ctt 
Gin Phe Met Ala Cys Glu Glu Leu Pro Pro Gly Ala Pro Glu Leu 
1115 1120 1125 

ccc caa gaa ggc ccc aca cga cgc etc tec eta ccg ggc cag ctg 
Pro Gin Glu Gly Pro Thr Arg Arg Leu Ser Leu Pro Gly Gin Leu 
1130 1135 1140 

ggg gee etc acc tec cag ccc ctg cac aga cac ggc teg gac ccg 
Gly Ala Leu Thr Ser Gin Pro Leu His Arg His Gly Ser Asp Pro 
1145 H50 H55 

ggc agt tagtggggct gcccagtgtg gacacgtggc tcacccaggg ateaaggege 
Gly Ser 



tgctgggccg ctccccttgg aggccctgct caggaggccc tgaccgtgga aggggagagg 
aactcgaaag cacagctcct cccccagccc ttgggaccat cttctcctgc agtcccctgg 
gccccagtga gaggggcagg ggcagggccg gcagtaggtg gggcctgtgg tccccccact 
gecctgaggg cattagctgg tctaactgcc cggaggcacc cggccctggg ccttaggcac 
ctcaaggact tttctgetat ttactgetet tattgttaag gataataatt aaggatcata 
tgaataatta atgaagatgc tgatgactat gaataataaa taattatcct gaggagaaaa 



<210> 2 

<211> 1159 

<212> PRT 

<213> Homo Sapiens 

<400> 2 

Met Pro Val Arg Arg Gly His Val Ala Pro Gin Asn Thr Phe Leu Asp 



3474 

3519 

3564 

3609 

3654 

3710 

3770 
3830 
3890 
3950 
4010 
4070 



1 



5 



10 



15 
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Thr He He Arg Lys Phe Glu Gly Gin Ser Arg Lys Phe He He Ala 
20 25 30 



Asn Ala Arg Val Glu Asn Cys Ala Val He Tyr Cys Asn Asp Gly Phe 
35 40 45 



Cys Glu Leu Cys Gly Tyr Ser Arg Ala Glu Val Met Gin Arg Pro Cys 
50 55 60. 



Thr Cys Asp Phe Leu His Gly Pro Arg Thr Gin Arg Arg Ala Ala Ala 
65 70 75 80 

Gin He Ala Gin Ala Leu Leu Gly Ala Glu Glu Arg Lys Val Glu He 
85 90 95 



Ala Phe Tyr Arg Lys Asp Gly Ser Cys Phe Leu Cys Leu Val Asp Val 
100 105 110 



Val Pro Val Lys Asn Glu Asp Gly Ala Val He Met Phe He Leu Asn 
115 120 125 



Phe Glu Val Val Met Glu Lys Asp Met Val Gly Ser Pro Ala His Asp 
130 135 140 

Thr Asn His Arg Gly Pro Pro Thr Ser Trp Leu Ala Pro Gly Arg Ala 
145 150 155 160 



Lys Thr Phe Arg Leu Lys Leu Pro Ala Leu Leu Ala Leu Thr Ala Arg 
165 170 175 



Glu Ser Ser Val Arg Ser Gly Gly Ala Gly Gly Ala Gly Ala Pro Gly 
180 185 190 



Ala Val Val Val Asp Val Asp Leu Thr Pro Ala Ala Pro Ser Ser Glu 
195 200 205 



Ser Leu Ala Leu Asp Glu Val Thr Ala Met Asp Asn His Val Ala Gly 
210 215 220 
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Leu Gly Pro Ala Glu Glu Arg Arg Ala Leu Val Gly Pro Gly Ser Pro 
225 230 " 235 240 



Pro Arg Ser Ala Pro Gly Gin Leu Pro Ser Pro Arg Ala His Ser Leu 
245 250 255 



Asn Pro Asp Ala Ser Gly Ser Ser Cys Ser Leu Ala Arg Thr Arg Ser 
260 265 270 



Arg Glu Ser Cys Ala Ser Val Arg Arg Ala Ser Ser Ala Asp Asp He 
275 280 285 



Glu Ala Met Arg Ala Gly Val Leu Pro Pro Pro Pro Arg His Ala Ser 
290 295 300 

Thr Gly Ala Met His Pro Leu Arg Ser Gly Leu Leu Asn Ser Thr Ser 
305 " 310 315 320 



Asp Ser Asp Leu Val Arg Tyr Arg Thr He Ser Lys He Pro Gin He 
325 330 335 



Thr Leu Asn Phe Val Asp Leu Lys Gly Asp Pro Phe Leu Ala Ser Pro 
340 345 350 

Thr Ser Asp Arg Glu He He Ala Pro Lys He Lys Glu Arg Thr His 
355 360 365 

Asn Val Thr Glu Lys Val Thr Gin Val Leu Ser Leu Gly Ala Asp Val 
370 375 380 



Leu Pro Glu Tyr Lys Leu Gin Ala Pro Arg He His Arg Trp Thr He 
385 390 395 400 



Leu His Tyr Ser Pro Phe Lys Ala Val Trp Asp Trp Leu He Leu Leu 
405 410 415 
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Leu Val He Tyr Thr Ala Val Phe Thr Pro Tyr Ser Ala Ala Phe Leu 
420 425 430 



Leu Lys Glu Thr Glu Glu Gly Pro Pro Ala Thr Glu Cys Gly Tyr Ala 
435 440 445 



Cys Gin Pro Leu Ala Val Val Asp Leu He Val Asp He Met Phe He 
450 455 460 

Val Asp He Leu He Asn Phe Arg Thr Thr Tyr Val Asn Ala Asn Glu 
465 470 ' 475 480 

Glu Val Val Ser His Pro Gly Arg He Ala Val His Tyr Phe Lys Gly 
485 490 495 



Trp Phe Leu He Asp Met Val Ala Ala He Pro Phe Asp Leu Leu He 
500 505 510 



Phe Gly Ser Gly Ser Glu Glu Leu He Gly Leu Leu Lys Thr Ala Arg 
515 520 525 

Leu Leu Arg Leu Val Arg Val Ala Arg Lys Leu Asp Arg Tyr Ser Glu 
530 535 540 

Tyr Gly Ala Ala Val Leu Phe Leu Leu Met Cys Thr Phe Ala Leu He 
545 550 555 560 

Ala His Trp Leu Ala Cys He Trp Tyr Ala He Gly Asn Met Glu Gin 
565 570 575 



Pro His Met Asp Ser Arg He Gly Trp Leu His Asn Leu Gly Asp Gin 
580 585 590 



He Gly Lys Pro Tyr Asn Ser Ser Gly Leu Gly Gly Pro Ser He Lys 
595 600 605 



Asp Lys Tyr Val Thr Ala Leu Tyr Phe Thr Phe Ser Ser Leu Thr Ser 
610 615 620 
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Val Gly Phe Gly Asn Val Ser Pro Asn Thr Asn Ser Glu Lys He Phe 
625 630 635 640 



Ser He Cys Val Met Leu He Gly Ser Leu Met Tyr Ala Ser He Phe 
645 650 655 



Gly Asn Val Ser Ala He He Gin Arg Leu Tyr Ser Gly Thr Ala Arg 
660 665 670 



Tyr His Thr Gin Met Leu Arg Val Arg Glu Phe He Arg Phe His Gin 
675 680 685 



He Pro Asn Pro Leu Arg Gin Arg Leu Glu Glu Tyr Phe Gin His Ala 
690 695 700 



Trp Ser Tyr Thr Asn Gly He Asp Met Asn Ala Val Leu Lys Gly Phe 
705 710 715 720 



Pro Glu Cys Leu Gin Ala Asp He Cys Leu His Leu Asn Arg Ser Leu 
725 730 735 



Leu Gin His Cys Lys Pro Phe Arg Gly Ala Thr Lys Gly Cys Leu Arg 
740 745 750 



Ala Leu Ala Met Lys Phe Lys Thr Thr His Ala Pro Pro Gly Asp Thr 
755 760 765 



Leu Val His Ala Gly Asp Leu Leu Thr Ala Leu Tyr Phe He Ser Arg 
770 775 780 



Gly Ser He Glu He Leu Arg Gly Asp Val Val Val Ala lie Leu Gly 
785 790 795 800 



Lys Asn Asp He Phe Gly Glu Pro Leu Asn Leu Tyr Ala Arg Pro Gly 
805 810 815 
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Lys Ser Asn Gly Asp Val Arg Ala Leu Thr Tyr Cys Asp Leu His Lys 
820 825 830 

He His Arg Asp Asp Leu Leu Glu Val Leu Asp Met Tyr Pro Glu Phe 
835 840 845 

Ser Asp His Phe Trp Ser Ser Leu Glu He Thr Phe Asn Leu Arg Asp 
850 855 860 

Thr Asn Met He Pro Gly Ser Pro Gly Ser Thr Glu Leu Glu Gly Gly 
865 870 875 880 

Phe Ser Arg Gin Arg Lys Arg Lys Leu Ser Phe Arg Arg Arg Thr Asp 
885 890 895 

Lys Asp Thr Glu Gin Pro Gly Glu Val Ser Ala Leu Gly Pro Gly Arg 
900 905 910 

Ala Gly Ala Gly Pro Ser Ser Arg Gly Arg Pro Gly Gly Pro Trp Gly 
915 920 925 



Glu Ser Pro Ser Ser Gly Pro Ser Ser Pro Glu Ser Ser Glu Asp Glu 
930 935 940 

Gly Pro Gly Arg Ser Ser Ser Pro Leu Arg Leu Val Pro Phe Ser Ser 
945 ~ 950 955 960 



Pro Arg Pro Pro Gly Glu Pro Pro Gly Gly Glu Pro Leu Met Glu Asp 
965 970 975 



Cvs Glu Lys Ser Ser Asp Thr Cys Asn Pro Leu Ser Gly Ala Phe Ser 
980 985 990 



Gly Val Ser Asn He Phe Ser Phe Trp Gly Asp Ser Arg Gly Arg Gin 
995 1000 1005 



Tyr Gin Glu Leu Pro Arg Cys Pro Ala Pro Thr Pro Ser Leu Leu 
1010 1015 1020 
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Asn He Pro Leu Ser Ser Pro Gly Arg Arg Pro Arg Gly Asp Val 
1025 1030 1035 



Glu Ser Arg Leu Asp Ala Leu Gin Arg Gin Leu Asn Arg Leu Glu 
1040 " 1045 1050 



Thr Arg Leu Ser Ala Asp Met Ala Thr Val Leu Gin Leu Leu Gin 
1055 1060 1065 



Arg Gin Met Thr Leu Val Pro Pro Ala Tyr Ser Ala Val Thr Thr 
1070 1075 1080 



Pro Gly Pro Gly Pro Thr Ser Thr Ser Pro Leu Leu Pro Val Ser 
1085 1090 1095 



Pro Leu Pro Thr Leu Thr Leu Asp Ser Leu Ser Gin Val Ser Gin 
1100 1105 1110 



Phe Met Ala Cys Glu Glu Leu Pro Pro Gly Ala Pro Glu Leu Pro 
1115 1120 1125 



Gin Glu Gly Pro Thr Arg Arg Leu Ser Leu Pro Gly Gin Leu Gly 
1130 1135 1140 



Ala Leu Thr Ser Gin Pro Leu His Arg His Gly Ser Asp Pro Gly 
1145 1150 1155 



Ser 



<210> 3 

<211> 31 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
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<400> 3 

aattggtacc atgggctcag gatgccggtg c 



<210> 4 

<211> 21 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 

<400> 4 

gcttgtactc aggcagcacg t 



<210> 5 

<211> 21 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 

<400> 5 

ccaccagtga ccgtgagatc a 



<210> 6 

<211> 21 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 

<400> 6 

ttgcagtgct gcagcagtga g 



<210> 7 

<211> 21 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 



<400> 7 

atgctagcat cttcggcaac g 



21 
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<210> 8 

<211> 31 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 

<400> 8 

aattaagctt tttcgagttc ctctcccctt c 



<210> 9 

<211> 52 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> oligo DNA 

<400> 9 

gatcccccgg gctgcaggaa ttcgatatcg ttaacgtcga cctcgagggt ac 



<210> 10 

<211> 44 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> oligo DNA 

<400> 10 

cctcgaggtc gacgttaacg atatcgaatt cctgcagccc gggg 



<210> 11 

<211> 32 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 

<400> 11 

gtcgtcatcg atacaaatgg cagtattcat cc 
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<210> 12 

<211> 34 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 

<400> 12 

gtcgtcaagc ttccaaactg gatctctgct gtcc 



<210> 13 
<211> 5020 
<212> DNA 

<213> Retroviral provirus 
<400> 13 

ctgcagcctg aatatgggcc aaacaggata tctgtggtaa gcagttcctg ccccggctca 60 
gggccaagaa cagatggaac agctgaatat gggccaaaca ggatatctgt ggtaagcagt 120 
tcctgccccg gctcagggcc aagaacagat ggtccccaga tgcggtccag ccctcagcag 180 
tttctagaga accatcagat gtttccaggg tgccccaagg acctgaaatg accctgtgcc 
ttatttgaac taaccaatca gttcgcttct cgcttctgtt cgcgcgcttc tgctccccga 
gctcaataaa agagcccaca acccctcact cggggcgcca gtcctccgat tgactgagtc 
gcccgggtac ccgtgtatcc aataaaccct cttgcagttg catccgactt gtggtctcgc 420 
tgttccttgg gagggtctcc tctgagtgat tgactacccg tcagcggggg tctttcattt 480 
gggggctcgt ccgggatcgg gagacccctg cccagggacc accgacccac caccgggagg 540 
taagctggcc agcaacttat ctgtgtctgt ccgattgtct agtgtctatg actgatttta 
. tgcgcctgcg tcggtactag ttagctaact agctctgtat ctggcggacc cgtggtggaa 
ctgacgagtt ctgaacaccc ggccgcaacc ctgggagacg tcccagggac tttgggggcc 720 
gtttttgtgg cccgacctga ggaagggagt cgatgtggaa tccgaccccg tcaggatatg 780 
tggttctggt aggagacgag aacctaaaac agttcccgcc tccgtctgaa tttttgcttt 840 
cggtttggaa ccgaagccgc gcgtcttgtc tgctgcagca tcgttctgtg ttgtctctgt 
ctgactgtgt ttctgtattt gtctgaaaat tagggccaga ctgttaccac tcccttaagt 



240 
300 
360 



600 
660 



900 
960 
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ttgaccttag atcactggaa agatgtcgag cggctcgctc acaaccagtc ggtagatgtc 1020 

aagaagagac gttgggttac cttctgctct gcagaatggc caacctttaa cgtcggatgg 1080 

ccgcgagacg gcacctttaa ccgagacctc atcacccagg ttaagatcaa ggtcttttca 1140 

cctggcccgc atggacaccc agaccaggtc ccctacatcg tgacctggga agccttggct 1200 

tttgaccccc ctccctgggt caagcccttt gtacacccta agcctccgcc tcctcttctt 1260 

ccatccgcgc cgtctctccc ccttgaacct cctctttcga ccccgcctca atcctccctt 1320 

tatccagccc tcactccttc tctaggcgcc ggccggatcc cagtgtggtg gtacgtagga 1380 

attcgccagc acagtggtcg acctgtggaa tgtgtgtcag ttagggtgtg gaaagtcccc 1440 

aggctcccca gcaggcagaa gtatgcaaag catgcatctc aattagtcag caaccaggtg 1500 

tggaaagtcc ccaggctccc cagcaggcag aagtatgcaa agcatgcatc tcaattagtc 1560 
agcaaccata gtcccgcccc taactccgcc catcccgccc ctaactccgc ccagttccgc 1620 
ccattctccg ccccatggct gactaatttt ttttatttat gcagaggccg aggccgcctc 1680 
ggcctctgag ctattccaga agtagtgagg aggctttttt ggaggcctag gcttttgcaa 1740 
acgctgcttg aggctgaagg tgcgttgctg gcgtttttcc ataggctccg cccccctgac 1800 
gagcatcaca aaaatcgacg ctcaagtcag aggtggcgaa acccgacagg actataaaga 1860 
taccaggcgt ttccccctgg aagctccctc gtgcgctctc ctgttccgac cctgccgctt 1920 
accggatacc tgtccgcctt tctcccttcg ggaagcgtgg cgctttctca tagctcacgc 1980 
tgtaggtatc tcagttcggt gtaggtcgtt cgctccaagc tgggctgtgt gcacgaaccc 2040 
cccgttcagc ccgaccgctg cgccttatcc ggtaactatc gtcttgagtc caacccggta 2100 
agacacgact tatcgccact ggcagcagcc actggtaaca ggattagcag agcgaggtat 2160 
gtaggcggtg ctacagagtt cttgaagtgg tggcctaact acggctacac tagaaggaca 2220 
gtatttggta tctgcgctct gctgaagcca gttaccttcg gaaaaagagt tggtagctct 2280 
tgatccggca aacaaaccac cgctggtagc ggtggttttt ttgtttgcaa gcagcagatt 2340 
acgatcgata aaataaaaga ttttatttag tctccagaaa aaggggggaa tgaaagaccc 2400 
cacctgtagg tttggcaagc tagcttaagt aacgccattt tgcaaggcat ggaaaaatac 2460 
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ataactgaga atagagaagt tcagatcaag gtcaggaaca gatggaacag ctgaatatgg 2520 

gccaaacagg atatctgtgg taagcagttc ctgccccggc tcagggccaa gaacagatgg 2580 

aacagctgaa tatgggccaa acaggatatc tgtggtaagc agttcctgcc ccggctcagg 2640 

gccaagaaca gatggtcccc agatgcggtc cagccctcag cagtttctag agaaccatca 2700 

gatgtttcca gggtgcccca aggacctgaa atgaccctgt gccttatttg aactaaccaa 2760 

tcagttcgct tctcgcttct gttcgcgcgc ttctgctccc cgagctcaat aaaagagccc 2820 

acaacccctc actcggggcg ccagtcctcc gattgactga gtcgcccggg tacccgtgta 2880 

tccaataaac cctcttgcag ttgcatccga cttgtggtct cgctgttcct tgggagggtc 2940 

tcctctgagt gattgactac ccgtcagcgg gggtctttca catgcagcat gtatcaaaat 3000 

taatttggtt ttttttctta agtatttaca ttaaatggcc atagttgcat taatgaatcg 3060 

gccaacgcgc ggggagaggc ggtttgcgta ttgggcgctc ttccgcttcc tcgctcactg 3120 

actcgctgcg ctcggtcgtt cggctgcggc gagcggtatc agctcactca aaggcggtaa 3180 

tacggttatc cacagaatca ggggataacg caggaaagaa catgtgagca aaaggccagc 3240 

aaaaggccag gaaccgtaaa aaggccgcgt tgctggcgtt tttccatagg ctccgccccc 3300 

ctgacgagca tcacaaaaat cgacgctcaa gtcagaggtg gcgaaacccg acaggactat 3360 

aaagatacca ggcgtttccc cctggaagct ccctcgtgcg ctctcctgtt ccgaccctgc 3420 

cgcttaccgg atacctgtcc gcctttctcc cttcgggaag cgtggcgctt tctcatagct 3480 
cacgctgtag gtatctcagt tcggtgtagg tcgttcgctc caagctgggc tgtgtgcacg 3540 
aaccccccgt tcagcccgac cgctgcgcct tatccggtaa ctatcgtctt gagtccaacc 3600 
cggtaagaca cgacttatcg ccactggcag cagccactgg taacaggatt agcagagcga 3660 
ggtatgtagg cggtgctaca gagttcttga agtggtggcc taactacggc tacactagaa 3720 
ggacagtatt tggtatctgc gctctgctga agccagttac cttcggaaaa agagttggta 3780 
gctcttgatc cggcaaacaa accaccgctg gtagcggtgg tttttttgtt tgcaagcagc 3840 
agattacgcg cagaaaaaaa ggatctcaag aagatccttt gatcttttct acggggtctg 3900 
acgctcagtg gaacgaaaac tcacgttaag ggattttggt catgagatta tcaaaaagga 3960 
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tcttcaccta gatcctttta aattaaaaat gaagtttgcg gcogcaaatc aatctaaagt 4020 

atatatgagt aaacttggtc tgacagttac caatgcttaa tcagtgaggc acctatctca 4080 

gcgatctgtc tatttcgttc atccatagtt gcctgactcc ccgtcgtgta gataactacg 4140 

atacgggagg gcttaccatc tggccccagt gctgcaatga taccgcgaga cccacgctca 4200 

ccggctccag atttatcagc aataaaccag ccagccggaa gggccgagcg cagaagtggt 4260 

cctgcaactt tatccgcctc catccagtct attaattgtt gccgggaagc tagagtaagt 4320 

agttcgccag ttaatagttt gcgcaacgtt gttgccattg ctacaggcat cgtggtgtca 4380 

cgctcgtcgt ttggtatggc ttcattcagc tccggttccc aacgatcaag gcgagttaca 4440 

tgatccccca tgttgtgcaa aaaagcggtt agctccttcg gtcctccgat cgttgtcaga 4500 

agtaagttgg ccgcagtgtt atcactcatg gttatggcag cactgcataa ttctcttact 4560 

gtcatgccat ccgtaagatg cttttctgtg actggtgagt actcaaccaa gtcattctga 4620 

gaatagtgta tgcggcgacc gagttgctct tgcccggcgt caacacggga taataccgcg 4680 

ccacatagca gaactttaaa agtgctcatc attggaaaac gttcttcggg gcgaaaactc 4740 

tcaaggatct taccgctgtt gagatccagt tcgatgtaac ccactcgtgc acccaactga 4800 

tcttcagcat cttttacttt caccagcgtt tctgggtgag caaaaacagg aaggcaaaat 4860 

gccgcaaaaa agggaataag ggcgacacgg aaatgttgaa tactcatact cttccttttt 4920 

caatattatt gaagcattta tcagggttat tgtctcatga gcggatacat atttgaatgt 4980 

atttagaaaa ataaacaaat aggggttccg cgcacatttc 5020 
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[HI] 




Nhel 3418 
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[B3] 



Pvut 597 



col 381 



Sspl 551 



Seal 519 
Pvul 508 



Notl 459 




4] 



Notl 5307, 



IcoRI 1 646 
pal 1652 
Xhol 1657 
amHi 1 662 
EcoRI 1 686 



Kpnl 2135 
Ncol 2269 



Kpnl 3464 

Xbal 3281 NheJ 3014 Clal 2939 



Ndel 659: 



Sspl 6231 



,Mde! 254 
Ncol 381 



mal 648 




Hpal 1652 

Xhol 1657 

BamHI 1662 
^all 1674 

Bglll 1682 
Swal 1698 



Kpnl 2168 



KpnJ4178 
Smal 4174 



r NheJ 3728 
Xbal 3995 B 9 ,n 3645 



Ncol 2686 
Ndel 2783 
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[8 5] 




[0 6] 




Nbel 3216 
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[H7] 
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[13 8] 



Ndel 10207, 
Ssp) 983 
Seal 9515. 



Ndel 254 
Ncol 381 

mal 64B 



Notl 891 



Kpnl 778 
Smal 776i 



Xbal 7603 



Nhe!733 
BgJU 7255 




Seal 6912 



Ndel 6393 
Nco! 6296 



Kpnl 577% wa! 530S 

Belli 5293 

*all 5285 I 
BamHI S273 
Xhol 5268 



Xhol 3755 
Seal 3762 



HERG( 1655- 5265 3611bps) 



[0 9] 



Sspl 912 
Seal 8804. 
Pvul 8693 



Pvul 9589, 



:o$ 381 



Nod 820- 



Kpnl 7075 
Xbal 6892 

Nhel 662$ 
Clal 6550 




EcoRI 1646 



Nco! 5880 / EcoR, IH 52 ^l 
Kpnl 5746 BamHI S27 
Xhol 5268 



Xhol 3755 
Seal 3762 

HERG( 1 655- 5265 3 6 1 1 bps) 
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1110] 




1646 



Sail 528S 



[011] 




Seal 3762 
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RSV enhancer /promoter 

HIV- 1 5'LTR 

5* splice donor 520 
.HIV- 1 psi packaging signal 




HIV- 1 Rev response element 



3* splice acceptor 1656 
3' splice acceptor 1684 



CMV promoter 

amHl 2400 
mal 2406 
stl 2412 
•coRI 2418 
oRV 2424 

2430 
Sail 2436 
Xhol 2442 
Kpnl 2448 
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{Ml 3] 



RSV enhancer/ promoter 

HIV- 1 S'LTR 

f S' splice donor 520 



HIV-1 psi packaging signal 




HIV-1 Rev response element 



3* splice acceptor 1656 
3' splice acceptor 1684 



Clal 1794 



SV40 polyA 



BamHI 2578 
ma! 2584 
stl 2590 
IcoR! 2596 
EcoRV 2602 
Ipal 2608 
I 2614 
stl 2614 
hoi 2620 
Kpnt 2626 



[mi 4] 



Xhol 1231 
Sail 622 
Pstl 6225 



RSV enhancer /promoter 

HIV-1 5'LTR 



pUC origin 



5' splice donor 520 

HIV-1 psi packaging signal 

^HIV-1 Rev response element 

3' splice acceptor 1656 
,3* splice acceptor 1 684 
.Clal 1794 




JamHI 2578 
„Srnal 2584 
Pstl 2590 
EcoRl 2596 
iEcoRV 2602 
Hpal 2608 
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[HI 6] 



hERG Tail Current Frequency Distribution 
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